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Glomus ugulare 


Neurologic Whani eslations o of ihe 


Chemodectoma, Nonchromaffin Paraganglioma or Carotid-Body-like Tumor 


ROBERT G. SIEKERT, M.D., Rochester, Minn. 


The tissue comprising the glomus jugu- 
lare lies in the adventitia of the dome of the 
jugular bulb, as well as within the temporal 
bone. Because of its position, tumors aris- 
ing in the glomus jugulare may produce 
neurologic symptoms signs. Since 
progressive deafness and aural discharge 
are the 
with tumors of 


commonest symptoms associated 
this structure, otologists 
have been primarily concerned with such 
lesions. Although neurologic abnormalities 
other than deafness frequently occur in pa- 
tients with this lesion, and, in fact, neuro- 
logic manifestations may be the presenting 
ones, little attention has been directed in 
the neurologic literature to this aspect of 
the problem. Some authors have commented 
on the involvement of homolateral cranial 
nerves adjacent to the eighth; yet no large 
series of cases has been reported from this 
viewpoint in so far as could be determined. 

The present study is concerned with 33 
patients who had tumors of the glomus 
jugulare or related formations in this region, 
the neurologic signs and symptoms pre- 

Received for publication Dec. 3, 1955. 

Read, in part, at the 8lst Annual Meeting of the 
American Neurological Association, Atlantic City, 
June 18, 1956. 

From the Section of Neurology, Mayo Clinic 
and Mayo Foundation. The Mayo Foundation, 


Rochester, Minn., is a part of the Graduate School 
of the University of Minnesota. 


sented by these patients, and the concept 
that the varied clinical features manifested 
depend, at least in part, on which of the 
several glomic formations becomes enlarged. 


Anatomy 


Guild,’ in 1941, was the first to report 
clearly on the presence of the glomus jugu- 
lare. Lattes and Waltner? and subsequent 
writers stated that Valentin* had described, 
in 1840, a structure, “gangliolum tympani- 
cum,” resembling a ganglion and associated 
with the tympanic branch of the glosso- 
pharyngeal nerve, and that Krause + de- 
cided, in 1878, that this structure was not a 
ganglion but vascular tissue resembling the 
carotid body and called it “die Glandula 
tympanica.” Watzka* concluded from his 
studies that this structure, repeatedly men- 
tioned in anatomic handbooks, did not exist. 
Guild,* in 1953, commented that Valentin 
did clearly describe ganglion cells, which 
are frequently encountered along Jacobson’s 
nerve (tympanic branch of the  glosso- 
pharyngeal nerve), and that the tissue ob- 
served and illustrated by Krause ¢ was only 
the usual connective tissue in the canaliculus 
tympanicus. Guild thus agreed with Watzka 
that the tissues observed by Valentin and 
Krause were not glands. 

According to Guild, the glomus jugulare 


* Valentin, G., cited by Guild.‘ 
+ Krause, W., cited by Lattes and Waltner.* 
+ Krause, W., cited by Guild.‘ 
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consists usually of a flattened ovoid body 
about 0.5 by 0.25 mm., lying in the adven- 
titia of the dome of the jugular bulb, im- 
mediately below the bony floor of the middle 
ear and near the ramus tympanicus of the 
glossopharyngeal nerve. He noted smaller 
similar bodies aiong the course of this 
branch of the glossopharyngeal 
Lundgren * suggested that these latter for- 
mations be called the “tympanic body,” or 
“glomus tympanicum.” 


nerve. 


Guild! observed the similarity of the 
glomus jugulare and the carotid body with 
regard to microscopic appearance, blood 
supply (inferior tympanic branch of the 
ascending pharyngeal artery), and innerva- 
He sug- 
gested, too, a similarity of function, that of 


tion (glossopharyngeal nerve). 
chemoreception. “Microscopically,” he 
stated, “each glomus . . . consists of blood 
vessels of capillary or precapillary caliber 
with numerous epithelioid cells between the 
vessels.” 

In 1953, Guild* greatly amplified his 
earlier report. In a series of 44 pairs of 
temporal bones, he noted an average of 
slightly less than three glomera per ear and 
pointed out that in none of the locations in 
which a glomus jugulare may be present was 
the structure of constant occurrence. He 
observed these bodies with almost equal 
frequency along the courses of the tympanic 
branch of the glossopharyngeal nerve and 
of the nerve of Arnold (auricular branch of 
the vagus). More than half of the glomic 
formations observed in his series were in the 
adventitia of the dome of the jugular bulb, 
along the portions of these nerves: that lie 
in the jugular fossa. About a fourth of 
the ears had a glomic formation associa- 
ted with the tympanic plexus at the 
cochlear promontory. Such formations 
were noted throughout the courses of 
these nerves even as far peripherally 
along the tympanic branch of the glosso- 
pharyngeal nerve as the place where it 
becomes continuous with the lesser super- 
ficial petrosal nerve and along the auricular 
branch of the vagus as far as the descend- 


2 


canal. A few also were 
noted close to the origins of these 
nerves. In the instance of the latter 
nerve, several were so near the ganglionic 
region of the vagus as to be termed 


“juxtavagal.” 


ing facial 


It was Guild’s impression that, although 
a glomus may lie on the auricular branch of 
the vagus, the innervation is originally from 
the glossopharyngeal nerve, carried through 
the auricular branch of the vagus. 


Guild noted that race, sex, or laterality 


was not significantly related to the distribu- 
tion of these glomera. They appeared to be 
commonest in midadult life. 

Birrell ® observed and described such tis- 
sue in the jugular ganglion (superior gang- 
lion) of the vagus and suggested the term 
“jugular body” for all such formations in 
this region. Muratori‘? described the “para- 
gangli intravagali” in certain birds, while 
White,* Lattes,® and Burman ' have written 
on this “vagal body” in human beings, 
which lies on or within the perineurium of 
the ganglion nodosum (inferior ganglion) 
of the vagus. Thus, these formations along 
the course of the vagus in this region may 
correspond to what Guild and others have 
termed “juxtavagal.” Similar bodies may 
also be seen more inferiorly along the vagus, 
as stated by Hollinshead in a personal com- 
munication. 

Kohn '! expressed the view that the caro- 
tid body was related to the sympathetic 
nervous system, at least in origin, and was 
thus part of the “chromaffin” system, as 
he preferred to call it.'"7 He proposed the 
term “paraganglia” for the carotid and aor- 
tic bodies; however, doubt has been cast 
on this theory, and even today the histo- 
genesis of the carotid body and other tissue 
of like microscopic appearance remains in 
doubt. 

The term “paraganglion” has remained in 
use despite considerable evidence that these 
vascular tufts are not related to the sym- 
pathetic nervous system, not the least of 
which is the fact that they do not give a 
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Likewise inac- 
curately, the term “paraganglion” has been 
Hollin- 
shead '* reviewed this problem in 1940 and 
concluded that the carotid and aortic bodies 


true chromaffin reaction.§ 


attached to the glomus jugulare. 


are sensory in function, and not effector, 
like the adrenal medulla, and that they prob- 
ably represent receptors sensitive to chemi- 
cal changes in the blood. In 1940, too, 
Schmidt and Comroe ' reviewed their ex- 
which demonstrated that the 
function of the carotid body is chemorecep- 
tion. 


periments 


Although described, or redescribed, 
later, the glomus jugulare has a microscopic 
appearance similar to that of the carotid 
body, and thus a similar function has been 
assumed for it. Although no experimental 
evidence has been advanced to support this 
assumption, Huppler and his colleagues ' 
described a patient with a tumor of the 
glomus jugulare who felt dizzy and had 
marked rotatory nystagmus after minimal 
hyperventilation, both ceasing 
after roentgen therapy; this observation 
suggested to these authors that the tumor 
may have had physiologic function. 


symptoms 


The definitive description, including varia- 
tions of these structures in the temporal and 
occipital bones and elsewhere in the body, 
apparently has not yet been made. For the 
present, the term “glomus jugulare,”’ or the 
term “jugular body,” appears to be appro- 
priate for all the small glomic formations 
in this region. In the present paper, the 
term “glomus jugulare” will be used, and 
it will connote the complex of glomera in 
the region of the middle ear and jugular 
fossa. 


Pathology 


In 1945, Rosenwasser' described a 
tumor that filled the cavity of the middle 
ear, and, although its microscopic appear- 
ance was that of a tumor of the carotid 
body, there was no demonstrable involve- 
ment of the carotid body. He mentioned 
Guild’s report and noted that it provided a 
morphologic basis for the presence of such 


§ de Castro, F., cited by Albernaz and Bucy. 


a lesion in that location. Since then numer- 
ous reports have appeared describing either 
cases newly recognized or old ones re- 
studied with this new knowledge. Hup- 
pler and his colleagues '® stated that some- 
what more than 100 cases had been recorded 


at the time of their presentation in 1955. 


Winship and associates '* had noted that 
certain primary tumors of the middle ear 
had been designated as endotheliomas or 
hemangioendotheliomas, often by exclusion. 
Some of these were undoubtedly tumors of 
the glomus jugulare. In fact, Capps ™ 
commented that which he had 
reported as cases of hemangioendothelioma 
proved later to be instances of tumor of the 
glomus jugulare. These tumors have been 
previously called also “granulation tissue,” 
“simple polyps,’ 
gioblastoma,” 
“hemangiosarcoma,”’ 
lation tissue,” 


two cases 


“hemangioma, ‘“heman- 
“hemangio-endothelioma,” 
“angiomatous granu- 


and “endothelioma.” 


Lattes and Waltner * suggested that these 
tumors be designated as nonchromaffin 
paragangliomas of the middle ear. How- 
ever, since the derivation and function of the 
glomus jugulare, as well as the other bodies 
(aortic and carotid) of this same micro- 
scopic appearance, are probably different 
from those of the sympathetic system, Le- 
Compte *° suggested the noncommittal term 
“tumor of the glomus jugulare,” which is 
used herein. 

Mulligan?! proposed the term ‘“‘chemo- 
dectoma” for the 
tumors of all chemoreceptor organs, and 


histologically similar 
Gaffney ** suggested “receptoma.” 

Grossly the tumor usually presents as a 
red or bluish-red polyp in the external au- 
ditory canal or behind the tympanic mem- 
brane. Because of its extreme vascularity, 
hemorrhage is commonly a symptom, and 
the tumor, which is friable, bleeds easily on 
manipulation, as well as spontaneously. Sup- 
puration and granulation tissue may obscure 
its appearance; so that examination reveals 
only a red friable mass. This fact suggests 
that biopsy of specimens of polyps or 


“granulation tissue” should be generous. 
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The tumors are made up of nests of epi- 
thelioid cells bordered or surrounded by a 
The capil- 


are 


stroma containing capillaries. 
laries in the fibrous septa constant, 
although stains for reticulum may have to 
be used to demonstrate them clearly. The 
cells tend to be uniform and large; the nu- 
clei, small and variable in size and shape; 
the cytoplasm may be vacuolated. Mitotic 
figures have been observed only very 
rarely. 

LeCompte,”” in his fascicle, stated that 
these tumors are histologically indistinguish- 
able from tumors of the carotid body. The 
latter he divided into three groups on the 
(1) the 


usual, or commonest, type, in which the 


basis of microscopic appearance: 


normal structure is reproduced faithfully; 
(2) the adenoma-like type, in which the 
chief cells are plump and rounded, with 
abundant cytoplasm resembling epithelium 
and supported by scanty stroma, and (3) 
the angioma-like type, in which the chief 
cells have a spindle or crescent shape, simu- 
lating endothelial Despite these 
differences, the fundamental pattern, par- 
ticularly that exhibited on use of stains for 
reticulum, is the same. 

The extent of the 
varies, as might be expected. 


cells. 


lesion at necropsy 


Widespread 


involvement has been observed, particularly 


in those cases in which neurologic abnor- 
malities were present. Henson and asso- 
ciates ** described a specimen in which the 
tumor extended from the pterygoid fossa, 
anteriorly, and to the atlanto-occipital joint, 
posteriorly ; laterally, it involved the middle 
ear and mastoid, and, medially, it was 
bounded by the fifth and seventh cranial 
nerves. Nodular masses were seen in the 
the 


petrous bone. 


dura over posterior aspect of the 
In this case, and in others, 
a tongue of tumor tissue extended for a 
lumen of the 


internal jugular vein. Albernaz and Bucy *4 


variable distance down the 


showed a fusiform swelling of the vagus 
nerve. 
In general, these tumors are considered 


nonmalignant, although local invasion and 


4 


destruction of the mastoid process, the 
petrous portion of the temporal bone, and 
the occipital bone, and extension into the 
Thus, 


while histologically benign, they are malig- 


cranial cayity are commonly seen. 


nant in a practical sense. Metastasis is ex- 
tremely rare || and has even been doubted.** 

Multiple tumors of nonchromaffin bodies 
have been reported,’ and in one review *® 
tumors of the glomus jugulare and the 
carotid body were present in the same pa- 
tient in more than 10° of the cases analy- 
zed. This ‘simultaneous’ re- 
sponse on the part of these various bodies. 


suggests a 
A familial occurrence has been reported. 


Material Studied 


Thirty-three cases form the basis of this report. 
The diagnosis of tumor of the glomus jugulare was 
made microscopically in each, either at biopsy of 
a polyp or mass in the ear or from tissue removed 
at mastoidectomy or other operative procedure in 
Two of have been re- 
ported previously.* Tumors of the carotid body 
were not included in the study. The site of origin 
was assumed to be any one (or several) of the 


this region. these cases 


glomic formations comprising the glomus jugulare 
complex. One patient had only a mass presenting 
both below the parotid gland and in the pharynx, 
which on biopsy proved to have the microscopic 
appearance of a tumor of the glomus jugulare. 
This case seems to be like the case of Burman” 
and the Albernaz and Bucy, who ap- 
parently reported simultaneously the fifth case of 


case of 


“vagal body tumor.” In one patient, a tumor of 
the carotid body was observed several years after 


one in the glomus jugulare. 


Results 


Sex —Of the 33 patients, 22 were women 
and 11 were men. This predominance of 
female patients has been noted by all review- 
ers, and no explanation has been found for 
it, although a hormonal influence has been 
suggested. 

Laterality.—In 20 patients (14 women 
the tumor involved the left 
side, and in 13 (8 women and 5 men), the 


|| References 2 and 19. 
{ References 9 and 25. 
# Bartels, J., cited by 
* References 16 and 27. 


and 6 men) 
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right side. 


In the 79 cases that Bickerstaff 
and Howell ** collected from the literature, 
a similar ratio for the sides was noted; in 
62% of the cases they reviewed, the left 


side was involved. 
known. 


No reason for this is 
Age.—The age span was considerable. At 
the time the diagnosis was made the ages of 
the patients in the present series ranged 
from 33 to 71 years. Six patients were in 
their 30’s, 13 in their 40's, 
in their 60’s, and 1 was 71. 
33 patients were between 


8 in their 50’s, 5 
Thus, 27 of the 
30 and 59 years 
of age when the diagnosis was established. 
The ages when symptoms began ranged 
from 2 to 65 years; however, only one pa- 
tient began having symptoms before 20 
years of age, and this one had an extraordi- 
narily long history, of 42 years, of chronic 
purulent aural discharge. Excluding this 
one patient, six patients began to have symp- 
toms in their 20's, eight in their 30’s, nine 
in their 40’s, seven in their 50’s, and two in 
their 60’s. Thus these neoplasms tend to 
develop in young or middle-aged adults. 
The duration of symptoms before the 
diagnosis was established averaged seven 
years, and about half the patients had had 
symptoms from two through eight years 
No rela- 
tionship was apparent in this series between 


before the diagnosis was made. 


age of onset of the symptoms and sex, side, 


or presenting symptoms. The course of 

these tumors tends to be long. 
Symptoms.—The initial symptoms are 

listed in Table 1. Tinnitus, noted by 15 


patients, was the commonest initial symp- 
tom. It was described almost always as an 
intermittent throbbing, pounding, or rush- 
ing noise, synchronous with the pulse and 
heard in the involved ear. Although vari- 
able in degree, it tended to be persistent. 
Only two patients noted a “cricket” sound, 
but these had no other evidence to suggest 
that this represented a fragment of hemi- 
facial spasm. In four patients a bruit was 
audible over the mastoid process, and in one, 
over the tumor presenting below the parotid. 
Deafness was recalled by 11 as the initial 


TaBLeE 1.—Symptoms in Thirty-Three Cases of 


Tumor of the Glomus Jugulare 


Patients* 
Symptoms 
Initial 
Symptoms 


Symptoms 


deafness n 27 mie 
Aural discharge 8 = 
Vertigo or dizziness 12 
Pain in ear 1 12 
Hoarseness 3 7 


Headache 


Weakness of face 


Twitching of face 2 
Dysphagia 1 = 4 
Diplopia 3 
Paresthesia of tongue 3 


Bulging in throat 


Pain in face 1 


* Several patients 


apparently 
several symptoms. 


had simultaneous onset of 


complaint, and 
always began 


otorrhea by 8. The deafness 

insidiously and worsened 
gradually. Three patients noted hoarseness 
first, and one dysphagia as the initial symp- 
tom. All of these four also noted deafness 
later in their illness, and at the time of their 
examination the lower cranial nerves were 
involved. One patient noted bulging in the 
throat, and another fullness and pain in the 
ear, as the initial symptom. 

Throughout 
various 


the 
symptoms 


course of the illness 
appeared (Table 1). 
Deafness, which was the commonest, de- 
veloped in 27 patients. Tinnitus was re- 
called by 24 and aural discharge by 17. 
Seven of these latter mentioned bloody or 
blood-tinged discharge. The remainder had 
a purulent or watery discharge. Twelve 
patients noted vertigo or dizziness, five of 
whom had episodes of real (rotational) ver- 
tigo and the rest a vague unsteady or light- 
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headed feeling. Pain in the ear or mastoid 
or, more frequently, an uncomfortable 
“full feeling” in the ear was a complamt in 
12 patients. Four of these patients had 
unilateral suboccipital pain on the side of 
the lesion, which was usually of moderate 
intensity, rather than severe. Other symp- 
toms were hoarseness, generalized headache, 
weakness and twitching of the face, dys- 
phagia, diplopia, paresthesia of half the 
tongue, bulging in the throat, and pain in 
the distribution of the trigeminal nerve. 
It is important to note that of the symp- 
toms complained of by these patients, all 
save one (aural discharge) may be consid- 
ered to fall within the neurologic province, 
and, as will be seen, the neurologic ex- 
amination disclosed more widespread in- 
volvement of the nervous system than the 
symptoms would suggest. 
Clinical Findings.—The 


abnormalities 


TABLE 2.—Findings on Examination of Thirty- 
Three Cases of Tumor of the Glomus Jugulare 


Patients 


Tumor seen 


Deafness 


Involvement of other cranial nerves 


Bruit over mastoid 


Nystagmus 


Ataxia 


Horner's syndrome 


Exophthalmos 


6 


found on clinical examination are listed in 
Table 2. All but one patient had a visible 
tumor mass. In 31 it was seen on otoscopic 
examination. In the other patient it bulged 
into the pharynx medially and below the 
parotid gland laterally as an external mass. 
In two patients a tumor presented both in 
the pharynx and in the ear. In only 3 of 
14 patients was a tumor not visible at the 
time when gross neurologic abnormalities 
were already present. Subsequent examina- 
tions several years later (five, three, and two 
years, respectively) revealed a tumor in 
the external auditory canal in each of these 
three cases. 

The tumor presented in several ways: as 
a polyp easily visible in the external audi- 
tory canal, reddish or bluish-red, 
pulsating; as a polypoid growth behind the 
eardrum, or reddening and obscuring the 


often 


landmarks of the drum, or as a red, friable 
mass with the appearance of granulation 
tissue in the external canal. In four patients 
a tumor was seen within the cavity left after 
radical mastoidectomy. Growths of this 
type bleed easily, and occasionally when 
they are removed by simple polypectomy, 
brisk hemorrhage may occur. 

Deafness also was a common feature and 
was present to varying degrees in 27 pa- 
tients. Both conduction and _ perceptive 
types were seen. In those patients with 
deafness in whom a caloric examination of 
the labyrinth was carried out, depression or 
absence of response on the involved side 
was noted. Deafness was present in all 14 
cases in which other neurologic involvement 
was observed. In only one of these patients 
was the eighth nerve not involved on first 
examination, but on later examination deaf- 
ness with absence of response to caloric 
stimulation was noted. 


Involvement of the fifth cranial nerve, 
observed in three patients, was manifested 
by diminution of cutaneous sensibility in 
all three divisions, as well as by weakness 
of the ipsilateral masticatory muscles. Four 
patients had palsy of the lateral rectus 


muscle; two had involvement of the third 


a 
Al 
J 
| 
32 
4 
4 
] 3 2 
— 
4 
a 10 10 
4 12 10 
a 2 


GLOMUS JUGULARE TUMORS 


cranial nerve. Six patients manifested a 
marked peripheral type of facial nerve palsy, 
and one, slight weakness. In three of these, 
twitching of the facial muscles not unlike 
that of typical or cryptogenic hemifacial 
spasm was observed. These three patients 
also had a “rushing” tinnitus synchronous 
with the pulse. Only Brown ** has pre- 
viously reported twitching of the facial 
muscles in patients with this lesion. The 
appearance of the hemifacial spasm from 
other lesions in the posterior fossa has, of 
course, been noted, although it is uncommon. 

The 9th, 10th, 11th, 12th cranial 


nerves were each invelved in about a third 


and 


of the cases in this series. They were usu- 
ally involved together, although not invaria- 
bly so. In_ several conspicuous 
atrophy of the and 
trapezius muscles and the tongue was noted ; 
in cases of tongue involvement fascicular 
twitching was often noted. 


cases, 


sternocleidomastoid 


Involvement of cranial nerves was 
always on the same side as the lesion; it 
began gradually and progressed slowly in 
all but 


hoarseness began suddenly and was the first 


one case. In the one exception, 
complaint. In the literature, also, the onset 
and course of the cranial nerve palsies have 
usually been said to be insidious and slow, 
although rapid, development of a lesion in 
the seventh nerve has been reported.¢ In 
one of the patients in the present series 
facial palsy developed over a period of two 
days and was associated with an upper 
respiratory infection. 

A bruit was heard over the mastoid pro- 
cess in four patients. 
or disappeared with pressure on the homo- 


In each it decreased 


lateral carotid artery. In one other patient 
who had no neurologic abnormalities it was 
heard only over the tumor as this presented 
below the parotid gland. Ataxic gait and 
incoordination of the homolateral limbs 
were noted in one patient. A Horner syn- 
drome (ipsilateral) and bilateral exophthal- 
mos were each observed in one patient. Con- 
spicuous nystagmus was noted in two pa- 


+ References 29 and 30. 


tients on lateral gaze. The neurologic ab- 
normalities for each patient are listed in 


Table 3. 


TasLe 3.—Neurologic Abnormalities in Fourteen 
Patients with Tumor of the Glomus J ugulare 


| Age, | Neurologic X-Ray 
Case Yr. Sex Involvement Findings 
1 36 F | 7*, 8; hemifacial | Mastoid sclerosis 
spasm | 
2 47 M | 8-12 Mastoid clouding 
3 05 M | 3, 5, 6, 8-10, 12 | Destruction of 
middle fossa and 
petrous ridge 
4 34 F 5, 6, 8-12; bruit | Widening of inter- 
; nal auditory 
| | meatus 
5 45 F 7, 8 | Mastoid clouding 
6 55 M | 8-12; nystagmus Destruction of 
petrous ridge and 
mastoid 
7 33 F 7-12; hemifacial | Destruction of 
spasm | petrous ridge and 
| mastoid 
x 66 F 8-12 | Mastoid sclerosis 
9 50 M | 7, 8; bruit | Destruction of 
| petrous tip 
10 71 M | 612; hemifacial | Mastoid clouding 
spasm; bruit; | 
Horner's syn- 
drome 
ll 41 M 8-10, 12 Normal 
12 65 F 8-12; bruit Mastoid sclerosis 
13 52 F 7, 8; ataxia; nys- | Destruction of 
tagmus petrous ridge 
14 39 F | 3, 5, 6-12; exoph- | Destruction of 


thalmos mastoid 


* Numbers indicate cranial nerves involved. 


Mention should be made of two cases 
which are not included in Table 3 because 
the neurologic findings were questionably 
abnormal. One of these patients had mini- 
mal nystagmus on lateral gaze, and the 
other had suggestive unsteadiness in walk- 
ing. The roentgenograms of the former 
were normal ; those of the latter showed evi- 
dence of destruction of the mastoid, in 
addition to the changes of a previous mas- 
toidectomy. Both patients had a tumor, 
easily visible on otoscopy, and ipsilateral 
total deafness with a dead labyrinth. 

Thus, in 14 (42%) of the 33 cases of 
tumor of the glomus jugulare reported on 
here, other cranial nerves, in addition to 
the eighth cranial nerve, were involved. 
Deafness was present in 27 (82%) of the 
entire series of 33 cases. 
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Roentgenograms.—Roentgenograms of 
the skull and the mastoid process were nor- 
mal in seven of the entire group of patients 
and revealed only clouding or sclerosis of 
the mastoid in 15 and evidence of destruc- 
tion of bone in 10. Roentgenograms were 
not made of the patient with the “vagal 
body tumor.” The sites of destruction were 
the mastoid process, petrous pyramid, the 
occipital bone, and the floor of the middle 
fossa. Seven of the 10 patients with destruc- 
tive changes had evidence of involvement 
of the nervous system, in addition to that of 
the eighth nerve. Three patients had de- 
structive changes in the mastoid or petrous 
tip and no neurologic involvement other than 
that of the acoustic nerve. The roentgeno- 
grams. of 7 of the 14 patients with neuro- 
logic abnormalities in addition to those of 
the eighth nerve showed destructive changes 
in bone; roentgenograms of 6. patients 
showed sclerosis of the mastoid, and those 
of 1 patient were normal. 

Course.—The earliest symptoms of 29 pa- 
tients were otologic in nature 
tinnitus, and otorrhea). Subsequently, 
neurologic abnormalities developed in 11 of 


(deafness, 


these. The first neurologic abnormality was 


of the facial nerve in 6 of 
these 11 patients, of the 5th and 6th nerves 
in 1, of the 10th and 11th in 3, and of the 
6th through the 12th cranial nerves in 1. 
Thus, after the deafness developed in these 
11 patients, the tumor extended to more 
rostrally placed cranial nerves in about two- 


involvement 


thirds and to more caudally placed cranial 
nerves in one-third. It is of interest that 
an average of seven years elapsed before 
the development of neurologic symptoms in 
these 11 patients. 

In two patients otologic symptoms (deaf- 
ness) and neurologic abnormalities (in- 
volvement of the 9th through the 12th 
cranial nerve) began simultaneously. 

One patient had involvement of the 5th, 
6th, 9th, 10th, 11th, and 12th cranial nerves 
at least three years before involvement of 
the 7th and 8th nerves. 

One of the 33 patients had neither oto- 


logic nor neurologic abnormalities but com- 
plained only of a bulging into the pharynx. 

Miscellaneous Findings.—A lumbar punc- 
ture was done in one case, and the fluid was 
normal except for 60 mg. of protein per 
100 cc. Angiography and pneumoencepha- 
lography were done in another; the carotid 
angiogram was normal, while the pneu- 
moencephalogram showed questionable evi- 
dence of abnormality in the posterior fossa. 

Several will serve to 
these Normal laboratory and 
noncontributory data have been eliminated. 


cases illustrate 


features. 


Case 1—A _ 36-year-old woman was referred 
to the neurologist because of a facial tic of three 
months’ duration. Additional history revealed that 
she had been aware of gradual and progressive 
deafness and a thumping noise in the right ear for 
about seven years. On several occasions the right 
ear had been syringed and blood-tinged fluid noted. 
One year prior to admission numerous episodes of 
vertigo occurred over a period of two months. 
About three months before her visit the 
corner of the mouth began to twitch. 

Examination revealed deafness of the right ear, 
right hemifacial spasm with slight weakness of the 
right facial muscles, and a reddish polypoid mass 
in the right external auditory canal. No bruit was 
heard. Roentgenograms of the cranial vault were 
interpreted as normal, but slight periantral sclerosis 
was found in the right mastoid process. The micro- 
scopic appearance of the aural polyp was com- 
patible with tumor of the glomus jugulare. 

In this case, after progressive failure in 
hearing for a long period, and_ bleeding 
from the ear, hemifacial spasm developed, 
which occasioned the patient’s referral. 

Prior to this time she would have fitted 
into the large group of patients presenting 
only deafness, tinnitus, otorrhea, and a 
polyp in the ear. 


right 


Case 2.—For three years prior to admission, a 
47-year-old man was aware of gradually failing 
hearing and intermittent hissing in the right ear. 

Examination disclosed complete deafness on the 
right and absence of response of the right laby- 
rinth to caloric stimulation. The right side of the 
palate and pharynx and the right vocal cord were 
weak. The right sternocleidomastoid and trapezius 
muscles and the right half of the tongue were weak 
and atrophied. Hypesthesia of the right half of 
the pharynx was noted. A reddish mass was seen 
pushing out the right eardrum. Roentgenograms 
showed only slight clouding of the right mastoid. 
No bruit was heard. Microscopic appearance of 
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GLOMUS JUGULARE TUMORS 
the growth was compatible with a tumor of the 
glomus jugulare. 

This patient apparently was aware only 
of deafness and tinnitus, but examination 
disclosed involvement of the last five cranial 
nerves. 

Case 3.—Three years before registration, a 
middle-aged man became aware of deafness and 
a sense of fullness in the right ear. Intermittently 
he felt a throbbing, synchronous with the pulse, 
in the right ear. Otologic examination was said 
to have shown a “shifted drum.” A _ year later, 
dull frontal pain and discomfort in the ear began 
and, because of these symptoms and continuing 
progressive loss of hearing, a fenestration opera- 
tion was performed. Several weeks thereafter the 
patient experienced diplopia, and the right eye 
turned inward for a few months. Loss of hearing 
continued to increase, tinnitus became persistent, 
and the pain gradually involved the entire right 
side of the face and forehead. For one month 
prior to admission, the right lid drooped, and shoot- 
ing pain of brief duration occurred in the region 
supplied by the right trigeminal nerve, although 
no trigger area was noted. 

Examination disclosed weakness of the right 
medial, superior, and lateral rectus muscles. The 
right lid drooped, and the right pupil was larger 
than its fellow. The facial muscles appeared to be 
normal, The muscles supplied by the right mandib- 
ular nerve were weak, and cutaneous sensation 
in the right side of the face was decreased. The 
right side of both the palate and the pharynx was 
weak, and sensation was blunted. In the pharyn- 
geal recess (fossa of Rosenmiller) was a slight 
bulge. Slight ataxia was observed on tandem gait. 
There was conduction deafness on the right, and 
the tympanic membrane bulged from a tumor be- 
neath it. 
muscles appeared to be normal. 
truded slightly to the right. 


The trapezius and sternocleidomastoid 
The tongue pro- 


Roentgenograms of the skull showed erosion of 
the petrous portion of the temporal bone and ero- 
sion and destruction of the floor of the middle 
fossa. Microscopic appearance of the lesion be- 
neath the tympanic membrane was consistent with 
that of tumor of the glomus jugulare. 

This patient’s principal and most annoy- 
ing symptom was pain in the face, which 
had some features of tic douloureux. Deaf- 
ness and tinnitus, which had commenced 
previously, had been followed by an unsuc- 
cessful fenestration operation and still later 
by diplopia. Besides the involvement of the 
8th nerve, the 3d, 5th, and 6th cranial nerves 
were involved anteriorly, and the 10th and 


12th nerves, caudally. A tumor was seen 
in the ear and in the pharynx. 


Case 4.—A 34-year-old woman was seen at the 
Clinic in 1950, at which time she stated that 
trouble in swallowing had begun about 16 months 
before. Several months later, her voice gradually 
became hoarse, and some pain developed in the 
left shoulder and arm and on the left side of the 
head and neck. Prickling of the left side of the 
tongue was present for a few months, and six 
months before admission diplopia on gaze to the 
left began. She felt dizzy and became aware of a 
pumping noise in her left ear. 
was said to have been normal. 


The spinal fluid 


Examination disclosed involvement of the left 
6th, 9th, 10th, 11th, and 12th cranial nerves. A 
bruit was heard over the left mastoid process. 
Otoscopic examination revealed normal conditions. 
Function of the eighth nerve was normal. There 
was questionable decrease in cutaneous sensation 
of the left side of the forehead. Roentgenograms 
of the skull, including Stenver’s and basal views, 
were normal. A left internal carotid angiogram 
was normal; a vertebral angiogram was unsuccess- 
ful. The pneumoencephalogram was suggestive of 
a lesion in the posterior fossa. Operation was re- 
fused. 

The patient was again seen in 1953. Examination 
now disclosed slight loss of hearing on the left 
and reddish material behind the left tympanic mem- 
brane. In addition to the palsies of the cranial 
nerves noted previously, she now had definite weak- 
ness of the masseter, pterygoid, and facial muscles 
on the left. 
over the left 


Questionable hypesthesia was present 
side of the face. Roentgenograms 
showed clouding of the left mastoid and slight 
widening of the left internal auditory meatus. 
Microscopically, the tissue removed from behind 
the tympanic membrane appeared compatible with 
tumor of the glomus jugulare. 

Deafness, tinnitus, and involvement of 
the lower four cranial nerves were pres- 
ent early. Later, palsy of the sixth nerve 
developed. Examination demonstrated 
no involvement of the seventh or eighth 
nerve. When this patient was seen three 
years later, progression had occurred 
in the previously involved structures, 
and, in addition, the fifth, seventh, and 
eighth nerves were involved and a tumor 
was noted beneath the eardrum. 


When gross neurologic abnormalities 
are present, the absence of visible tumor 
appears to be unusual. 
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A. M. A. ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


Comment 


The data on the series presented herein 
indicate that neurologic symptoms and 
signs are commonly present in patients 
with tumors of the glomus jugulare. 
These patients complained of such 
neurologic symptoms as deafness, tin- 
nitus, dizziness, vertigo, pain in the ear 
or head, hoarseness, dysphagia, weak- 
ness and twitching of the face, diplopia, 
and pain or paresthesia in the tongue 
and face. There was objective evidence 
of involvement of the 3d, and the 6th 
through the 12th cranial nerves, and 
ataxia, nystagmus, Horner’s syndrome, 
and exophthalmos. The acoustic nerve 
was involved in a total of 27 patients 
(82%). Such neurologic involvement ex- 
clusive of that of the eighth cranial 
nerve was seen in various combinations 
in 14 patients (42%). Roentgenograms 
showed destructive changes in about 
one-third of all the cases, and in one-half 
of those with neurologic abnormalities. 

Other neurologic signs than those 
noted in the present group have been 
reported only infrequently. These in- 
clude signs referable to the pyramidal 
tract,t papilledema,§ and prominent ipsi- 
lateral cerebellar signs.|| The examina- 
tion of cerebrospinal fluid has been done 
infrequently. Its pressure and protein 
content may be normal or elevated. The 
protein content apparently is usually 
elevated when neurologic abnormalities 
outside those of the eighth nerve are 
present, although not invariably so. 
Values between 100 and 200 mg. per 
100 cc. may be seen, although 416 mg. 
per 100 cc. has been observed.*® 

Roentgenologic studies with air as the 
contrast medium also have been reported 
on infrequently. In Hierons’ ** case the 
patient showed evidence of a lesion of 
the cerebellopontine angle. 


t References 23 and 31. Bartels, J., cited by 
Capps.” 

§ References 6 and 32. 

|| References 18 and 29. 
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Angiograms of the carotid artery 
(common or internal) and of the verte- 
bral artery may disclose normal condi- 
tions.f A vascular tumor has been ob- 
served in a vertebral angiogram,#and 
Alexander and associates *® observed a 
vascular mass in the posterior fossa in an 
angiogram of the common carotid artery. 
Henson and his associates ** suggest that 
the frequent failure of internal carotid 
and vertebral angiograms to show a 
tumor supports the contention that the 
blood supply of the tumor is from the 
external carotid artery. 

The paucity of reports on pneumography 
and angiography suggests also that the 
diagnosis is usually made without such 
studies. 

Only Henson, Crawford, and Cavan- 
Bickerstaff and Howell 
have been concerned with this lesion 
primarily from the neurologic standpoint. 
The former group analyzed 77 reported 
cases, including 6 of their 
“tympanic and jugular glomus tumours.” 
They noted that 31 (40%) had evidence 
of “intracranial extension.” This is in 
agreement with the present series, and 
the types of neurologic involvement were 
similar, that is, a preponderance of 
lesions of the cranial nerves. It is of 
interest that all their own patients had 
a vascular polyp in the affected ear. 

Bickerstaff and Howell analyzed 87 
cases from the literature and added 3 
of their own. In this collection, 58 pa- 
tients (about 65%) had paralysis of one 
or more of the lower cranial nerves other 
than the eighth; 85 patients (94%) had 
bulging of the tympanic membrane or a 
polyp in the external auditory canal, 
while only 41 (46%) had certain involve- 
ment of the acoustic nerve, although they 
commented that it was probably involved 
in a greater number, as the reports re- 
viewed were not always clear on this 
point. 


own, of 


{ References 23, 28, and 33. 
# References 31 and 34. 
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GLOMUS JUGULARE TUMORS 

Many authors have commented on the 
fact that the neurologic symptoms are 
late in developing; that is, although 
lesions of the eighth nerve, and later of 
the seventh nerve, are seen relatively 
early in a number of cases, the other 
neurologic symptoms are seen late. 
While in general this is true, the present 
study indicates that neurologic involve- 
ment may be early. The early neuro- 
logic symptoms may take the form of 
involvement of the seventh nerve or of 
structures near the jugular fossa, usually 
the vagus nerve. Later a jugular fora- 
men syndrome may be seen. 

The scattered distribution of the con- 
stituent bodies comprising the whole of 
the glomus jugulare complex may be 
the reason for the variability in the clin- 
ical picture. Birrell® and Guild * 
commented on this, and Henson and 
associates ** alluded to it, by noting that 
the clinical story is primarily otologic 
or primarily neurologic or a combination 
of these two types. 

Bickerstaff and Howell classified these 
neoplasms into four main clinical types: 
(1) those with aural symptoms only; (2) 
those with neurologic involvement de- 
veloping many years after aural symp- 
toms; (3) those with neurologic and 
aural symptoms developing concurrently, 
and (4) those with neurologic symptoms 
appearing before aural symptoms. They 
stated that this variability depends on 
the origin of the tumor. 

Henson and his co-workers apparently 
considered that the specific origin can 
always be stated, but it has seemed to 
other authors and to me that the actual 
glomus giving rise to the tumor may be 
hard to identify. Evidence cannot be 
found to show that the other glomera 
remain uninvolved, owing certainly, in 
part, to the fact that distortion of the 
normal anatomy has occurred. Simul- 
taneous onset from several glomera 
might be a factor, for in a number of 
cases apparently independent tumors 
have involved several of these so-called 


have 


nonchromaffin 
body. 
Winship and Louzan*® showed that 
some of these growths may arise from 
the tympanic body (Lundgren’s term) 
and remain confined to the middle ear. 
Black *® stated that about half of all 
glomus tumors in this region arise from 
the dome of the jugular bulb and the 
remainder from glomera within the tem- 
poral bone proper. Additionally, local 
differences may account for spread in 
different ways, although the glomera may 


organs throughout the 


be in similar, though identical, 
positions. 
Since, as pointed out, glomic for- 


mations in this region are to be found 
in various and inconstant locations, sev- 
eral modes of extension and appearance 
may occur when tumors arise from them. 
Thus, the first symptoms caused by a 
tumor of the glomus in the facial canal 
will not be the same as the symptoms 
of a growth on the cochlear promontory, 
or those when a tumor begins near the 
nerves in the jugular foramen. 

Commonly, the first involvement is of 
the middle ear. The tumor may arise 
there primarily, as from the cochlear 
promontory, or invade from the jugular 
fossa, below, through the thin floor of 
the middle ear. This early involvement 
of the middle ear certainly accounts for 
the rather common early loss of hearing. 

Once in the middle ear, the growth 
may continue laterally and destroy or 
push out the tympanic membrane, to 
appear in the external auditory canal, or 
it may extend upward into the petrous 
portion of the temporal bone, backward 
into the mastoid, medially toward the 
pharynx, or inferiorly into the occipital 
bone or into the posterior cranial fossa. 
Thus, a tumor arising near the jugular 
ganglion may be immediately within the 
posterior cranial fossa; that from the 
vagal body may project as a rounded 
hillock into the pharynx, or beneath the 
ear externally, or both. The exact site 
of origin may be difficult to prove. 
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Summary 


A series of 33 patients with tumors of 
the glomus jugulare has been studied 
from the neurologic standpoint. Involve- 
ment of the acoustic nerve was observed 
in 27 patients; other neurologic involve- 
ment also, in 14. The neurologic symp- 
toms of this lesion include deafness, 
tinnitus, vertigo, hoarseness, dysphagia, 
facial weakness, diplopia, and pain in 
the ear, head, or face. Involvement of 
the 3d through the 12th cranial nerves, 
except for the 4th, and bruit, ataxia, 
nystagmus, Horner’s syndrome, and 
oxophthalmos were present. 
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Symptoms in Rbation fo sy chiatric 
Diagnosis 


R. K. FREUDENBERG, M.D. 

and 

J. P. S. ROBERTSON, Ph.D., Coulsdon, Surrey, 
England 


Introduction 


One of the points at which funda- 
mental psychiatric knowledge seems 
most likely to be advanced at the present 
time is that of the characteristics which, 
within broad diagnostic groups, distin- 
guish patients who respond favorably to 
treatment from those who do _ not. 
Among such characteristics, psychiatric 
symptoms seem worthy of careful con- 
sideration. The primary aim of this 
investigation was to determine whether, 
within the broad groups of psychoneu- 
rotic, depressive, and schizophrenic pa- 
tients, those showing a good therapeutic 
response and those showing a poor one 
differed to a statistically significant de- 
gree in their psychiatric symptomatol- 
ogy prior to treatment. There is, of 
course, good belreve that 
psychiatric diagnoses are only a very 
approximate description of the facts and 
that the overlap of symptoms is exten- 
sive. A second aim of the inquiry was 
to discover how far the three diagnostic 
groups themselves differed significantly 
in symptoms and how great was the 
amount of overlap. It was also possible 
to obtain incidental information on re- 
lationships within and between the 
techniques of assessing symptoms that 
were employed. 


reason to 


Received for publication Nov. 23, 1955. 
Research Department, Netherne Hospital. 
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Patients and Data 


The sample under investigation comprises the 
first 100 informal patients admitted to Fairdene 
Hospital since April 1, 1953. It may be noted here 
that during the year following April 1, 1953, a 
total of 529 patients of largely good prognosis 
were treated in Fairdene Hospital, which is out- 
side the jurisdiction of the British Lunacy and 
Mental Treatment Acts. This figure includes the 
first 100 patients especially studied here. In an- 
other investigation, to be published elsewhere, 
comparisons were made as to the effects of various 
treatments treatment combinations on the 
total sample of 529. The evidence suggested that, 
within each diagnostic group, the particular form 
of treatment applied did not significantly affect 
the patient’s duration of stay in hospital or his 
status (recovered, relieved, or unimproved) at 
discharge. Therefore it was decided in this inquiry 
to consider therapeutic response irrespective of 
treatment applied. Another problem considered in 
this larger investigation was whether, within the 
various diagnostic groups, the psychiatrist’s choice 
of treatment was influenced by duration of illness 
The 
only significant difference was within the schizo- 
phrenic group, where those treated with electro- 
shock treatment age 
than those treated with deep insulin coma alone. 
The diagnosis was the final opinion of the senior 
psychiatrist in charge of the case. This was 
assimilated to the International Statistical Classi- 
fication’; patients coded 310 to 318 were taken as 
psychoneurotic; those coded 301.1 or 302, as de- 
pressive; those coded 300, as schizophrenic, and 
cases coded otherwise were omitted. Response to 
treatment was assessed by one of us (R.K.F.) 
one year after admission. 


and 


before admission or by the patient’s age. 


alone had a higher mean 


Recovered: Free from symptoms and able to 
resume work at the previous occu- 
pational level 

Relieved : Patients exhibiting various symp- 


toms, but able to leave hospital and 
resume work at or below the previous 
occupational level 

Unimproved: Neither of foregoing levels. 

The psychoneurotics numbered 23 (5 recovered, 
14 relieved, 4 not improved); the depressives, 19 
(7 recovered, 11 relieved, and 1 not improved), 
and the schizophrenics, 51 (3 recovered, 38 re- 
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PSYCHIATRIC SYMPTOM RELATIONSHIPS 


lieved, and 10 not improved). The omitted diag- 
noses were psychopathies (3), organic psychoses 
(3), and puerperal psychoses (1). There were 40 
male and 60 female patients altogether. 

The assessment of symptoms was carried out 
according to the Wittenborn system of quantified 
multiple psychiatric approximately 
three weeks admission by the senior psy- 
chiatrist in charge of the case. The Wittenborn 
system consists or rating scales for assessing the 
presence and severity of 55 different psychiatric 
symptoms; the scales have separate verbal de- 
scriptions of levels for each symptom, there 
usually being four levels. Before the investiga- 
tion was begun, three minor changes in wording 
were introduced into the scales, to forestall objec- 
tions. Two of these were cultural in character 
(“amounts of food” for “servings,” in Scale 10, 
and “impudent in any way” for “impudent or 
cocky,” in Scale 11); the other was to avoid 
a theoretical assumption (omission of “intra- 
psychic” from Scale 21). From the scale 
ratings are calculated weighted scores on nine 
symptom clusters, derived by factor analysis, 
which are denoted by the psychiatric diagnoses 
to which they seem most closely to correspond. 
The weighted cluster scores may be converted 
into standard scores, from which a profile may 
be constructed for each patient. 

At approximately the same time as this psy- 
chiatric assessment, the patients provided by 
means of the Minnesota Multiphasic Person- 
ality Inventory another assessment of their 
symptoms. They were also given as tests of 
abilities the Wechsler-Bellevue Vocabulary and 
the Wesman Verbal Reasoning and Numerical 
Ability Tests.* In addition, information was 
secured as to the incidence of personal stresses 
in these patients, the findings on which are 
reported separately. 

The data actually employed for comparison 
in this investigation were as follows: 

1. Scores on the 3 tests of abilities 
2. Ratings on the 55 Wittenborn scales 
3. The 9 Wittenborn weighted cluster 
scores 
4. Raw scores on the 13 Minnesota scales 
The comparisons made were as follows: 
A. Diagnosis 
1. Psychoneurotic vs. Depressive 
2. Psychoneurotic vs Schizophrenic 
3. Depressive vs. Schizophrenic 
B. Response to Treatment 
1. Psychoneurotic Recovered vs Not Re- 
covered 
2. Psychoneurotic Improved vs. Not Im- 
proved 
3. Depressive Recovered vs. Not Recovered 
4. Schizophrenic Improved vs. Not Im- 
proved 


diagnosis * 
after 


Not Recovered denotes Relieved plus Not Im- 
proved; Improved denotes Recovered plus Re- 
lieved. The omitted possibilities were disregarded, 
owing to the small frequencies involved. The 
statistical significance of differences was tested 
y “Student’s” ¢ ratio. 


Results: Significant Differences 


In sO many comparisons a certain 
number would be statistically significant 
at the 5% and 1% levels by chance 
alone. In the diagnostic comparisons 
the number found was greatly in excess 
of this (240 comparisons: chance ex- 
pectancy, 10. at 5% and 2 at 1% levels; 
actually obtained, 26 at 5% and 26 at 
1% levels). In the response comparisons 
the excess was much less marked (320 
comparisons: chance expectancy, 13 at 
5% and 3 at 1% levels; actually ob- 
tained, 18 at 5% and 5 at 1% levels). 
This would suggest that much greater 
weight should be attached to the diag- 
nostic differences. Against this it must 
be remarked that the major part of the 
comparisons were the Wittenborn scales ; 
the decision as to diagnosis was made by 
the same psychiatrist who assessed 
these, but the to response 
was made independently of knowledge 
as to the Wittenborn ratings. 

The following statistically significant 
differences were found: Those significant 
at or beyond the 1% level are indicated 
by an asterisk. The remainder were sig- 
nificant only at or beyond the 5% level. 
Wittenborn usually denotes the scales 
verbally by the extreme level. In many 
scales this misrepresents the position, 
and a truer picture is given by a more 
general description, which we have sub- 
stituted here. 

1. Diagnosis: Psychoneurotic vs. Depres- 
sive.—The psychoneurotics had higher mean 
ratings on the following Wittenborn 
symptom scales: 

Jse made of physical disease 

of 


Emotional factors in organic symptoms... 
Efficiency impaired by anxiety--------------------- 


decision as 


A. M. A. ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


2. Diagnosis: Psychoneurotic vs. Schi- 
zophrenic—The __psychoneurotices _ had 
higher mean ratings on the following 
Wittenborn symptom scales: 


Self-blaming behavior 

Use made of physical disease symptoms* 

Phobias. 

Hysterical behavior 

Feelings of anxiety*__ 
Emotional factors in organic symptoms® 

Demands for attention __ 

Efficiency impaired by anxiety __ 

Lack of cooperativeness 


They also had a higher mean score 
on the Wittenborn Conversion Hysteria 
Cluster. 

The schizophrenics had higher mean 
ratings on the following Wittenborn 
symptom scales: 


Rapid change of ideas* 

Unaware of the feelings of others*. 
Social withdrawal 

Personal neglect* 

Bizarre or obscure thinking* 

Feelings of persecution 

Feelings of reference or influence. 

Lack of insight*. 

Variable rate of speech 

Failure of affect 

Perceptual disturbances___- 

Relevance of words to recognizable ideas__ 
Forgetting of earlier insights A 
Circumstantial speech 51 


They also had higher mean scores on 


the following Wittenborn Clusters: 


Depressed state 
Schizophrenic excitement* 
Paranoid condition* 
Paranoid schizophrenia* 
Hebephrenic schizophrenia* 


3. Diagnosis: Depressive vs. Schizo- 
phrenic.— The depressives had higher mean 
ratings on the following symptom scales: 

Self-blaming behavior* 
Fluctuations of mood 


Exaggeration of affect 


San 


The schizophrenics had higher mean 


ratings on the following symptom scales: 


Overactivity 

Unaware of the feelings of others*. 

Personal neglect* 

Bizarre or obscure. thinking®. 

Feelings of persecution 

Lack of insight_ 

Failure of affect* 

Forgetting of earlier insights 


They also had higher mean 

the Wittenborn Clusters: 
Depressed state 
Schizophrenic excitement* 
Paranoid condition* 
Paranoid schizophrenia* 
Hebephrenic schizophrenia* 

4. Response: Psychoneurotic Recovered 
vs. Not Recovered—The Not Recovered 
had higher mean ratings on the symptom 
scales: 

Pessimism... 


Feelings of anxiety... 
Lack of insight 
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scores on 


They also had a higher mean score 
on the Minnesota Psychasthenic Scale. 

5. Response: Psychoneurotic Improved 

Not Improved.—The Improved had a 
higher mean rating on the symptom 
scale. 

Lack of Insight (34). 

The Not Improved had a higher mean 
rating on the symptom scale. 

Social Withdrawal (13). 

They also had a higher mean score 
on the Wesman Verbal Reasoning Test. 

6. Response: Depressive Recovered vs. 
Not Recovered—The Recovered had a 
higher mean rating on the symptom 
scale. 

Self-Blaming Behavior (5). 

The Not Recovered had a higher mean 
rating on the symptom scale. 

Demands for Attention* (31). 

7. Response: Schizophrenic Improved vs. 
Not Improved.—The Improved had a higher 
mean score on the Minnesota Scale. 

The Not Improved had higher mean 
ratings on the following symptom scales: 

Difficulty in carrying out a 

Pessimism... 

Efficiency impaired by anxiety 

Forgetting of earlier insights____ 


Exaggeration of 
Lack of cooperativeness______. 


They also had higher mean scores on 
the Wittenborn Clusters: 
Depressed state * 
Hebephrenic schizophrenia * 


In addition, they had a higher mean 
score on the Minnesota Schizophrenic 
Scale. 


Overlap of Symptoms 


The assessments of symptoms on the 
Wittenborn Scales confirmed very clearly 
the enormous extent to which symptoms 
overlap from one psychiatric diagnosis 
to another, even when the assessment of 
symptoms and the decision as to diag- 
nosis are made by the same physician. 
If psychiatric diagnoses described well- 
segregated classes similar to “good” 
biological species or the diagnoses of 
general medicine, certain symptoms or 
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combinations of symptoms would occur 
in all members of a class and be absent 
from the members of all other classes, 
or the position would approximate this. 
Actually, the situation is far otherwise, 


as Table 1 illustrates. This lists the 


TABLE 1.—Symptoms Present in at Least 60% of 
any Diagnostic Class 


| | | 


Total number of cases 23 


Witten- | | 
born | Symptom Psycho- | Depress- | Schizo- 
Seale | neurotics| ives | phrenics 

1 | Sleeping difficulties | 87% 79% | 76% 

2 Rapid change of | | 
ideas | 61% | 68% 37% 

6 Lack of self- | | 
assertiveness 61% 37% 13% 
12 | Irritability | 70% | 58 57% 
13 | Social withdrawal | 53% | 70% 
22 Pessimism 5% | 68% 

24 Bizarre or obscure 

thinking 9% 11% 76 
28 Feelings of anxiety 9% | 4% | ig 
34 | Lack of insight 57% 53% 7 

41 Failure of affect 13% | 74% 
43 Indecisiveness 57% 63% 59% 

49 Efficiency impaired | 
| by anxiety % 15% 

} 


symptoms, 12 in number, which were 
present in at least three-fifths of any 
diagnostic class and shows the propor- 
tion of each class exhibiting them. For 
purposes of easy comparison, the figures 
have been converted into percentages. 
It will be observed that not one of these 
symptoms is completely absent from the 
other classes and only two (bizarre, or 
obscure, thinking and failure of affect) 
occur in fewer than 20% of the other 
classes. 

These last two are present in about 
three-quarters of the schizophrenics and 
are the most definitely segregating symp- 
toms. How unsatisfactory they are is 
displayed by Table 2. If the presence 
of both bizarre thinking and failure of 
affect is taken as definitive of  schiz- 
ophrenia, then 40% of the patients here 
diagnosed as schizophrenic would be ex- 
cluded and 5% of those diagnosed as 
depressive included. If the presence of 
one or other or both is taken as defini- 
tive, then 10% of patients here diagnosed 
as schizophrenic are still excluded, while 
22% of the psychoneurotics and 16% of 
the depressives are included. More com- 


TABLE 2.—Distribution of Bizarre Thinking and 
Failure of Affect 


| 
Psycho- | Depress- | Schizo- 


| 
Symptoms neurotices ives phrenics 
Both bizarre thinking and | | 
failure of affect 0% 5.3% 60% 
Bizarre thinking only 9% 5.3% 16% 
Failure of affect only | 13% 5.3% 14% 
Neither bizarre thinking nor 
failure of affect | 78% 84% 10% 
plex combinations of symptoms lead to 


no more definitive a segregation. 

The overlap of symptoms is almost 
certainly the principal reason for the 
well-known “unreliability” of psychiatric 
diagnoses, i.e., the circumstance that 
equally experienced psychiatrists in diag- 
nosing the same set of patients tend to 
disagree on something in from a third 
to a half or more of the cases. The facts 
noted in this section are strong argu- 
ments in favor of a dimensional and 
profile approach to the problems of 
psychiatric diagnosis along the lines de- 
veloped by Wittenborn. 


Relationships Within and Between 
Assessments 


The tests of abilities, the Wittenborn 
weighted cluster scores, and the Minne- 
sota raw scores were intercorrelated for 
the complete sample of 100 cases (pro- 
duct-moment formula). The _ results, 
which will be of interest to other workers 
with the Wittenborn and the Minnesota 
Scales are set out in Table 3. The Min- 
nesota M/F scores were correlated sep- 
arately for male and female patients. 

The following points about these inter- 
correlations appear noteworthy. 

A. Tests of Abilities—1. Out of the 51 
correlations of tests of abilities with 
symptomatology, 41 are negative, though 
only 6 of these are statistically signifi- 
cant. This negative relationship would 
appear to be meaningful. 

2. Two of the three tests had a sta- 
tistically significant correlation with the 
Minnesota Question Score. 
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B. Wittenborn Weighted Cluster Scores. 
~-(1) The scores are not completely in- 
dependent but show a definite oblique 
relationship. 

(2) The clusters Schizophrenic Excite- 
ment and MHebephrenic Schizophrenia 
seem virtually indistinguishable in this 
population. 

3. Depressed State is undoubtedly a 
misnomer, in view of its correlations 
about the value of 0.5 with the schi- 
zophrenic factors and the circumstance, 
already noted, that it was higher to a 
statistically significant degree in the pa- 
tients diagnosed as schizophrenic than 
in those diagnosed as depressive. 


C. Minnesota Raw Scores.—1. The scales 
show a considerable degree of inter- 
dependence. The existence of several of 
them as genuinely separate factors seems 
rather doubtful, at any rate in this pop- 
ulation. The Schizophrenic and Hypo- 
manic scores have an especially high re- 
lationship. 


2. The Paranoia Scale is relatively in- 
dependent of the others. 


3. The correlations correspond fairly 
closely to those obtained by Wheeler, 
Little, and Lehner* with a male neuro- 
psychiatric sample of 110 cases, except 
that the Paranoia Scale is more inde- 
pendent than in that sample and the 
Hypomanic Scale more closely related to 
the others, especially the Schizophrenic 
Scale. 


D. Relationship of Wittenborn and Min- 
nesota Scores.—1. The intercorrelations are 
for, the most part low. Quite a few are 
statistically significant, but not many are 
even high. In_ general it 
might be said that there is very little 
relationship and no real correspondence 
of diagnostic terms. 


moderately 


2. The only correlations showing any 
substantial relationship are the Witten- 
born Depressed State score and_ the 
Minnesota Depression Scale and_ the 
Wittenborn Hebephrenic Schizophrenia 
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and Phobic-Compulsive scores with the 
Minnesota Paranoia Scale. 

3. The relationship between the Wit- 
tenborn and Minnesota assessments of 
schizophrenia is rather slight. 


Criticism of the Wittenborn Scales 


The Wittenborn system is probably 
the most adequate answer yet afforded 
to the research worker faced with the 
problem of psychiatric diagnosis. It 
gives explicit recognition to the dimen- 
sional character of psychiatric symptoms 
and their overlap from one diagnostic 
class to another. Besides giving them 
quantitative expression, it reduces their 
relationship to manageable proportions. 
The care taken in constructing and cross- 
validating the system is probably un- 
paralleled in the field concerned. Never- 
theless, it cannot be considered as the 
final solution or as beyond amendment 
and improvement. Ultimately, clusters 
arrived at by factor analysis can be re- 
garded only as provisional classifications 
until their regular occurrence has been 
demonstrated in a number of samples by 
diverse workers and until, if possible, 
their observable correlates have been 
identified. More immediately, difficulties 
arise in assessment from the verbal for- 
mulation of certain scales and from the 
fact that some scales imply theoretical 
viewpoints not shared by all psychia- 
trists. 

Throughout the present investigation 
various murmurings of distaste for dif- 
ferent aspects of the scales were heard 
from the psychiatric raters concerned. 
To secure more precise information on 
the matter, these psychiatrists (six in 
number) were asked some time after the 
conclusion of the inquiry, when they had 
rated substantially more patients, includ- 
ing those of other types, to answer a 
questionnaire indicating whether they 
(1) found an atomistic, analytical ap- 
proach of this sort irritating; (2) would 
prefer a constantly defined scale for all 


i 
ay 
eg 


symptoms rather than separately defined 
levels for each one; (3) found any scales 
or levels particularly objectionable, and, 
if why; (4) considered that any 
symptoms had been omitted which 
should have been included. 

Four stated that they did not find any 
atomistic approach irritating; two stated 
that they did, but one of these regarded 
it as a necessary evil. Three would have 
preferred constantly defined levels, and 
three would not 
reason). 

There was almost unanimous ob- 
jection to Scales 9, 25, 29, and 42 be- 
cause they confused the 
possibilities of psychological reactions to 
genuine physical disease with hysterical 
behaviors. 


so, 


(one for an erroneous 


inextricably 


Scale 29, moreover, implied 
an hypothesis of the emotional causation 
of physical disease which most of these 
psychiatrists considered open to ques- 
tion. Rather similarily, Scale 46 con- 
fused organic memory defects with hys- 
terical defects of memory. Scale 34, lack 
of insight, was found difficult to apply 
to psychotics and appeared to involve 
several dimensions, e.g., understanding 
of others, concealment, and present ad- 


justment. Scale 24 did not allow of 
distinguishing bizarre thinking disorders 
from rational delusions. Scale 40 did 


not permit a distinction between genuine 
and histrionic suicidal The 
of levels was found in- 
sufficiently clear in Scales 6, 17, 23, 27, 
and 51. 


attempts. 
differentiation 


The distinction between Scales 
19 and 35 was not explicit enough. 

The consensus was that the utility of 
the scales would not be enhanced by the 
inclusion of further symptoms, since 
views on this matter would vary accord- 
ing to the training and theoretical out- 
look of the psychiatrist. Among symp- 
toms noted as not adequately covered, 
however, the following were most prom- 
inent: bewilderment 


and puzzlement; 


depersonalization and derealization; de- 
gree of talkativeness; repetitiveness in 
speech; impairment of orientation; de- 
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grees of confusion; appropriateness of 
behavior to chronological age, and ab- 
normal feeding habits (gluttony, picas, 
etc.). 

In general, difficulty was found in 
applying the scales to organic patients. 
It was thought that the time reference 
of the scales as a whole should be very 
precisely delimited, owing to the prob- 
lem presented by fluctuation of symp- 
toms or sudden changes in_ behavior, 
e.g., the patient who is strongly suicidal 
up to an attempt but who, after that 
has failed, becomes entirely unsuicidal. 


Comment 


The findings that demand most em- 
phasis are those relating to therapeutic 
response. If these symptomatic differ- 
ences between patients that do well and 
the remainder can be confirmed in an- 
other sample, it should be possible to go 
on with an attempt to find their biolog- 
ical (and perhaps sociological) corre- 
lates; thereby basic knowledge in the 
field can be advanced. It should also be 
possible to use the suggestions of these 
symptomatic differences toward the de- 
velopment of ways by which the thera- 
peutic response of the prognostically un- 
favorable can be improved. 

The diagnostic differences in symp- 
toms are less important, for the reasons 
already noted. Attention should, how- 
ever, be drawn to the striking evidence 
of the extent to which symptoms overlap 
among diagnostic classes. 


The Wittenborn system of quantified 


multiple psychiatric diagnosis is evi- 
dently capable of some improvement. 
The same applies to the Minnesota 


Scales. It seems a pity that these tech- 
niques of assessment, which have such 
great merits, should become fossilized 
into an unchanging form. A difficulty 
about the Minnesota System, which has 
not yet been mentioned here and which 
is rarely referred to in the literature, is 
that presented to persons of average or 
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lower general intelligence by the ques- 
tions containing a negative. Frequently 
they answer these as “False” when what 
they mean to convey is “True.” An in- 
stance is A.34: “My face has never been 
paralysed.” 

This circumstance appears to intro- 
duce a definite distorting factor into the 
results. A more general criticism of 
both the Wittenborn clusters and the 
Minnesota scales is that their denotation 
by the terms of psychiatric diagnosis is 
misleading and an unfortunate choice; 
neutral descriptive terms or noncom- 
mital letters would be much preferable. 

Our final conclusion would be that 
further studies of the details of psy- 
chiatric symptomatology in relation to 
the outcome of treatment seem likely to 
be rewarding. 


Summary 


The relationship of psychiatric symp- 
toms to diagnosis and the outcome of 


treatment is investigated by means of 
the Wittenborn Scales and the Minne- 


sota Multiphasic Personality Inventory. 

The subjects are the first 100 informal 
patients admitted to Fairdene Hospital 
from April 1, 1953, of whom 51 are diag- 
nosed as schizophrenic, 19 as depressive, 
23 as psychoneurotic and 7 otherwise. 

While there are quite a few statis- 
tically significant differences among the 
diagnostic categories, there is also a 
very striking overlap of symptoms 
among them; it is argued that this em- 
phasizes the need for a dimensional and 
profile approach to the problems of 
psychiatric diagnosis. 


A smaller number of statistically sig- 
nificant differences is found in regard 
to the outcome of treatment, but it is 
argued that, if these are confirmed else- 
where, they are likely to be of greater 
theoretical and practical importance than 
the diagnostic differences. 

Intercorrelations are calculated among 
the Wittenborn Cluster scores and the 
Minnesota Scale scores. Within each 
approach there is a marked _ interde- 
pendence among the variables, but be- 
tween the two approaches there is little 
relationship and no real correspondence 
of diagnostic terms. 

Psychiatric criticism of the Witten- 
born Scales is detailed. It is remarked 
that both these and the Minnesota Scales 
seem capable of considerable improve- 
ment. 

The senior medical staff of the Fairdene Hos- 
pital assisted in rating the patients on the Witten- 
born Scales. Mrs. J. P. A. Gillies, psychological 
technician, applied the psychological tests and as- 
sisted in the statistical computations. 
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TaBLE 3.—Intercorrelations 


F Variable No. of Variable 
No. Name Eas wae. 5 6 7 | 8 | 9 | 10 ul | 12 
. 1 Wechsler Vocabulary | 564 | 523 —O18 071 061; —210| —241 | —107 | —188 —160 | —121 
Wesman } | 
2 Reasoning 2 | 552 | —067| —113| —037| —206| —268| —107 —172| —224| —074 
3 Numerical Reasoning 3 | 046 | —008| | —121| —183 | 002 | —154| —118 | —089 
4 Acute anxiety | 4 209 186 293 | 131 | 285 075 | 043 | 701 
5 Conversion hysteria 5 328 —094 | 052 | —093 | | | 271 
6 Manic state 6 | —Ms | 418 | 332| 054 | 355 | 157 
7 Depressed state 7 | 552 | 249 | 531] 515| 160 
8  Schizophrenicexcitement | 8 551 728 861 060 
a) Paranoid condition | 9 709 423 | 033 
10 Paranoid schizophrenia | 10 613 002 
ll Hebephrenic schizophrenia ll 000 
Phobic-compulsive | 12 
Minnesota 
13 Question 
“4 Lie 
15 K 
16 Validity 
17 Hypochondriasis 
18 Depression 
19 Hysteria 
Psychopathic deviate 
21 Interest (Males:N = 40) 
22. ~—s Interest (Females: N=60) 
23 Paranoia 
24 Psychasthenia 
25 Schizophrenia 
26 Hypomania 
(Reported separately) 
Total stresses 


Significance of Correlations 


In general N= 100 
Significan | at level 
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of Assessments, Etc. 


—O19 —091 —195 | —066 


—064 —105 | —023 043 ~097 051 


| 002 | —162 —026 7 —029 


o74| —032| —112| 043 017 296 


—018 | O78 | 084 | 198 —037 


—013 | } —035 | | —170 145 
338 —105 156 


| 
038 076 030 26 3 048 


073 7 044 27% 093 


O15 —076 37 196 77 — 103 
—032 
7 | —056 


019 —314 


Where N=60 
Significant at 5% level... 
Significant at 1% level 


Where N=40 
Significant at 5% level 
Significant at 1% level 


“dl 
ag 13 4 | 15 16 17 18 19 20 21 xis} s 25 26 27 
198 | —102 051) —159| —141| —100 056 | —155 | —162 127 
186 | —136 033 —027 028 | 237 
28h 282 231 277 | —009 
090} 192 060 091 093 196 035 | —268 040 091; 060 | 204 
036 190, 122) 020,86 023 
a 069 | SC: 303 200 180 181 225 
Js 339 101 245 193 097 
—O64 —055 | —110 | —089 179 
048 | —100| —339| —447 | —376 
15 —524 | —338 023} 147| —331| —381| —315| —245| —293| -—538| -—575 | —327 
16 553 | 465| 690 485 581 69 633 721 845 377 
i 17 | 586 505 307 073 178 093 278 562 504 226 
18 | 671 | 553 046 151 435 519 704 630 285 
19 | —067| —204 209 | 359 359 404 342 300 
2 | 503 556 | 100| 616 | 778 508 
21 | 045 391 516 560 018 
et 22 | 076 464 450 570 259 
23 23 145 297 198 188 
. 24 619 738 376 
25 844 536 
e 
(468 
27 
og - 
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Improvement in 


ROBERT L. KAHN, Ph.D. 

MAX FINK, M.D., Glen Oaks, N. Y. 

and 

EDWIN A. WEINSTEIN, M.D., Bethesda, Md. 

While many theories about the mode of 
action of electroshock therapy have been 
offered, the relationship among neurophy- 
siological and psychological factors remains 
poorly understood.* Although changes in 
brain function may be demonstrated on elec- 
trical recording, such ‘evidence of impaired 
function has not been correlated with the 
degree of psychiatric improvement. Simi- 
larly, although memory defects and impaired 
learning ability are common manifestations 
following the administration of electrically 
induced convulsions, their severity is not an 
index of therapeutic outcome. It would ap- 
pear that the results of ordinary clinical 
and laboratory procedures and psychologi- 
cal tests do not furnish adequate criteria 
for a correlation of the alterations of be- 
havior with the changes in brain function. 
In previous studies * it has been suggested 
that the therapeutic action of electroshock 
therapy was related to the production of a 
milieu of brain dysfunction in which denial 
of illness (anosognosia) might occur. A 
concept of anosognosia was advanced which 
included not only denial of hemiplegia and 
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blindness but denial of many other aspects 
of illness and problems of living. It was 
indicated that anosognosia was not explic- 
able as a focal deficit but was, rather, a 
manifestation of a reorganization of percep- 
tual symbolic function in which the patient 
represented his problems in an altered lan- 
guage pattern. In the verbal sphere these 
language patterns included explicit denial, 
disorientation for place and time, reduplica- 
tion (reduplicative paramnesia), paraphasia, 
and confabulation. The patient’s feelings 
about his illness and incapacities could also 
be manifested in nonverbal aspects of be- 
havior, such as selective withdrawal, inat- 
tention, and muteness (akinetic mutism), 
altered sexual behavior, and euphoric, manic 
states. The particular form of symbolic 
adaptation that was used was closely related 
to features of the premorbid personality. 

These changes in behavior were found 
commonly with infiltrating neoplasms, with 
acute vascular lesions, particularly when 
associated with subarachnoid bleeding, and 
following lacerating brain injury. The elec- 
troencephalographic records showed diffuse 
slow-wave rhythms, and it appeared that 
the lesions affected the diffuse projection 
systems rather than any specific discrete 
projection area. Similar forms of behavior 
may appear after the operation of prefrontal 
lobotomy and, in more transitory form, after 
the administration of electroshock convul- 
sions. When the degree of brain damage 
was insufficient to permit the elicitation of 
explicit denial and disorientation on ordi- 
nary clinical examination, these phenomena 
might be observed when the patient was in- 
terviewed after the intravenous administra- 
tion of amobarbital (Amytal) sodium. This 
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observation furnished the basis for the 
“Amytal test” for brain damage, in which 
the persistence of certain patterns of denial 
and disorientation are considered as evi- 
dence of impaired function.7 

It was reported that in some patients 
receiving electroshock treatment for intrac- 
table pain, the amobarbital test, which was 
previously negative, became positive after 
a number of convulsions. Others received 
as many as 18 shocks without change in the 
results of the amobarbital test. It was noted 
that in patients who gained relief from 
their complaints of pain, the amobarbital 
tests became positive, whereas in those pa- 
tients who continued to complain of pain 
the amobarbital tests remained negative. The 
purpose of the present paper is to determine 
the relationship between the clinical re- 
sponse to electroshock treatment and the 
results of the amobarbital test in patients 
hospitalized for psychiatric illness. 


Method 


Each patient was given a series of amobarbital 
tests. In this test, the patient is asked a standard 
group of questions pertaining to orientation and 
the awareness of illness. The drug is then ad- 
ministered intravenously in a 0.5% solution at a 
rate of 0.05 gm. (1 cc.) per minute until nystag- 
mus, slurred speech, drowsiness, and errors in 
counting backward are noted. The same questions 
are then repeated. The following changes, when 
persistent, are called “positive” and are deemed 
indicative of cerebral dysfunction. 

1. Complete denial of illness 

2. Denial of major aspects of illness, such as 

attributing entry into hospital to a trivial or 

past illness 

. Misnaming the hospital, either its proper name 

or in terms of some euphemism, such as “rest 

home” 

. Displacement of the location of the hospital. 

such as to another city 
5. Confabulated journey 
6. Reduplication of the hospital, such as the 

patient’s stating that he is in another hospital 
of the same or similar name 

. Disorientation for time of day with confusion 

of day and night 
8. Gross misidentification of the examiner, such 

as calling him a “lawyer” or an “entertainer” 
9. Disorientation for year 
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The patient was given his first test prior to 
treatment and was retested at weekly intervals. 
All patients in the series had negative amobarbital 
tests prior to the initiation of therapy. Treatments 
were administered three times a week, so that the 
patients were generally tested after every third 
treatment. A test was given two days after a 
treatment and was continued at weekly in- 
tervals after the termination of therapy until the 
result had become negative. 

Electroencephalographic records and_ standard 
tests of memory and learning ability were also 
given, but will not be considered in detail in this 
paper. 


Population 


Twenty-four patients at Hillside Hospital re- 
ceiving electroshock with the Reiter Electrostim- 
ulator were studied. The patients were not selected 
by us but were taken on the basis of consecutive 
referrals by the clinical staff. Some patients were 
necessarily excluded because their treatment was 
terminated or interrupted before they were ade- 
quately studied. Another patient was omitted be- 
cause he had manifestations of brain disease and 
a positive amobarbital test prior to electroconvulsive 
therapy. The number of treatments varied from 9 
to 33. Patients who showed clinical improvement 
tended to receive fewer treatments. Some of this 
variability could also be ascribed to differences in 
the inclination of the resident psychiatrists to use 
this form of treatment. One patient decided for 
himself that he had had enough treatment and 
eloped. Diagnostically, the patients consisted 
of 14 with depressive reactions, 9 with schizo- 
phrenia, and 1 with a manic reaction. There were 
15 women and 9 men, and the ages ranged from 
24 to 68, with a median of 47 years. 

Evaluation of Response to Electroshock Therapy. 
—All patients were observed for at least eight 
weeks after completion of treatment. Determina- 
tion of the patient’s response to electroshock was 
made on the basis of the resident psychiatrist’s im- 
pression, staff opinion, the nurses’ notes, and the 
clinical evaluation of one of us (M. F.), who 
supervised the treatments but was not aware of 
the amobarbital test results. On this basis the 
patients were divided into three groups. 

A. Markedly Improved: The 11 cases in this 
group were regarded as 
marked improvement. These patients no longer 
showed the symptoms which brought them into 
the hospital; their doctors felt they were better, 
and the nurses noted them as being able to sleep 
without medication, eating better, getting along 
with the other patients, and participating in hos- 
pital activities. 

B. Moderately Improved: The six patients in 
this group showed some improvement but con- 


showing recovery or 
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tinued to manifest indications of mental illness. 
These patients typically showed symptomatic re- 
lief; i.e., acute depressive features might be gone, 
but the dramatic change, so evident in the first 
group, was not apparent. Each patient continued 
to show some noticeable disturbance, such as ob- 
sessional thinking, 
preoccupation. 


paranoid ideas, or somatic 

C. Minimally Improved or Unimproved: In this 
group was placed seven patients in whom change 
was not clearly noticeable or who showed only 
equivocal or transient improvement. Some showed 
fluctuations in behavior, at times appearing some- 
what improved. But the change was not sustained, 
so that by the end of treatment they appeared 
much as they did before. 

We are aware of the difficulties in evaluating 
improvement. Others may have differed in the 
estimates of changes in these patients. In any 
case, by using threefold classification, the 
differences between the first and the third group 
will be distinct. 


this 


Observations 


A. Distribution of Positive Reactions.— 
The number of amobarbital tests given to 
each patient during the course of electro- 
sheek ranged from 3 to 13, depending on 
how long treatment was maintained. In 
Table 1 the data are shown for the number 
of tests given during treatment and the 
number and percentage positive for all the 
patients in each group. The markedly im- 
proved patients showed many more posi- 
tive than the unimproved 
group, with the moderately improved pa- 
tients between these groups. Every 
markedly improved patient had at least 
one positive amobarbital reaction during 
treatment. On the other hand, one of the 
moderately improved patients and five 
of the unimproved patients never showed 
a positive result. 


reactions 


A comparison of the 
results in each group, using the ,? test, 
is statistically significant at better than the 
1% level of confidence. 

B. Positive Reactions at Each Stage of 
Treatment.—In the Figure the groups are 
compared for the percentage of patients in 
each group who had positive results at each 
stage of treatment. 

Almost half the markedly improved pa- 
tients had positive reactions after only three 


AMOBARBITAL TEST IN ELECTROSHOCK 


TABLE 1.—Distribution of Positive 


Tests During Treatment 


Amobarbital 


No. of Tests 
Given During No. % 
Treatment Positive Positive 
Markedly improved (11)- 5 38 76 
Moderately improved (6)- 39 15 38 
Unimproved (7)___- 45 6 13 


treatments, and all had positive reactions 
after seven to nine treatments. In the unim- 
proved cases, on the other hand, the number 
of positive reactions was small and there 
was no consistent increase during the course 
of treatment. Again, the moderately im- 
proved group tends to fall between the 
other two. 


100: 
MUCH IMPROVED (1!) 


90. *—— MOD. IMPROVED (6) 
UNIMPROVED(7) 


PERCENTAGE POSITIVE AMYTAL REACTIONS 
§ 
a 


404 
30 a 
\ 
\ 
104 \ 

° 1-3 4-6 7-9 10-12 13-15 


NUMBER OF TREATMENTS 


Percentage of positive amobarbital test reactions 
occurring in each group at different stages of treat- 
ment. 


Although 
than 15 treatments, the data are not pre- 
sented beyond this point because the number 
in each group became too small for purposes 
of comparison. Four of the unimproved pa- 
tients received more than 20 treatments, 
with consistently negative amobarbital test 
results. One of the moderately improved 
patients received over 30 treatments, with 
only an occasionally positive reaction. 

C. Duration of Positive Reactions.— 
There were variations in the persistence of 
positive reactions from week to week. With 
at least two consecutive positives as the 
criterion of persistence, nine of the mark- 
edly improved, two of the moderately im- 
proved, and only one of the unimproved 
group showed persistent positives. After 
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some patients received more 
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the termination of treatment all patients but 
one had negative amobarbital reactions nine 
days after the last convulsion. The remain- 
ing patient developed a negative test during 
the second week after treatment. 

D. Factor of Age.—Since the patients 
in the markedly improved group tended 
to be older persons suffering from depres- 
sive reactions, it is conceivable that the 
difference in amobarbital test results may 
be related solely to age and only coinci- 
dentally to clinical improvement. Underlying 
this is the assumption that the older person 
is more likely to show signs of altered brain 
function when given electroshock. In Table 
2 the mean age for each group is shown. 


TaBLe 2.—Relationship of Clinical Improvemen 
To Age 


Markedly improved (11)- 
Moderately improved (6) _- 
Unimproved (7)___- 


It is apparent that the first two groups 
were older than the unimproved patients. 
Yet, while the mean age of the moderately 
improved patients is slightly higher than 
that of the markedly improved group, these 
patients still had significantly fewer positive 
reactions. 

In Table 3 the number of positive re- 
actions during treatment is shown for each 
group when the analysis is limited to pa- 
tients more than 40 years of age. In this 
Table the relationship of positive reactions 
in the different groups remains unchanged 
from that when the groups are considered 
as a whole. 


Other Aspects of Behavior 


Apart from explicit denial of illness and 
disorientation, there were changes in be- 
havior that occurred both under the in- 
fluence of the drug and clinically during the 
course of treatment in significantly progres- 
sive fashion in those patients who improved. 
These aspects may be divided into verbal 
and nonverbal communication. 
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A. Changes in Verbal Language.—These 
changes consisted of denial expressed in 
evasion, in negative expressions, and in 
the use of a syntactical pattern involving 
the third and second persons. When asked 
about their symptoms, patients gave such 
answers as “It’s hard to say,” or “I forgot,” 
or “I don’t know; I’ve been waiting for the 
doctors to tell me.” The change in syntacti- 
cal pattern is illustrated by such remarks 


TaBLe 3.—Distribution of Positive Amobarbitar 
Tests in Patients More Than 40 Years ef Age 


No. of Tests 

Given During No. % 

Positive Positive 
35 76 


Treatment 
Markedly improved (10)__- 46 

Moderately improved (5)_. 34 45 
Unimproved (3)_..........-. 17 0 0 


as “It’s what they call a depression,” or “I’m 
afraid somebody will get hurt,”’ or answering 
the question “What is your main trouble?” 
with “What is your main trouble?” Some- 
times patients would talk of a relative who 
was sick. 

In patients who improved there was a 
notable development of such patterns in a 
nondrug interview. One such patient, for 
example, when asked prior to the start of 
treatment what his main trouble was, said, 
“I’m depressed.” After two treatments he 
answered the question with “I don’t get 
along well with my mother-in-law.” After 
five treatments he said, “I don’t get what 
you mean”; after eight, “I get sick; that’s 
all I know.” After 10 treatments he said, 
“Right now, it’s that | don’t see my wife,” 
and after 11 treatments he said, “In what 
way do you mean?” and “I don’t know 
how to explain it.” At the termination of 
treatment, his main trouble was given as 
“IT want to get home,” followed by an ac- 
count of how “good” his wife was. 

In the unimproved group, on the other 
hand, the increased use of these language 
patterns did They were not 
present in some and were minimally or 
inconsistently noted in others. In some of 
the unimproved patients there were actually 
fewer such language patterns under the 


not occur. 
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effects of the drug than there had been in 
the preamobarbital interview. 

B. Changes in Nonverbal Behavior.— 
Euphoric reactions occurred in both 
clinical and drug interviews most fre- 
quently in the markedly improved 
group, less often in the moderately im- 
proved group, and least often in the 
group which were considered unim- 
proved. In the unimproved patient 
classed as manic, euphoric behavior was 
present in his clinical behavior and was 
not changed by amobarbital. 

Changes in sexual behavior appeared 
during the amobarbital interviews of four 
of the markedly improved patients but 
in only one patient in each of the other 
categories. This took the form of try- 
ing to hug or caress the examiner, mak- 
ing remarks with sexual content, or en- 
gaging in masturbatory activity. A 
patient in the unimproved group showed 
this behavior both during pre-drug inter- 
views and under the influence of amobar- 
bital. 


Withdrawal or “selective inattention” 
was shown by 9 of the 11 markedly im- 
proved patients, particularly during the 
drug phase of the amobarbital interview. 
This behavior consisted of failure to an- 
swer the questions about illness and hos- 
pitalization or responding in dysarthric 
and cryptic fashion. This reaction under 
the drug occurred only once in each of 
the other groups. It was of interest that 
two patients in the unimproved category 
who appeared withdrawn before the test 
became more responsive the 
fluence of the drug. 


under in- 


Comment 


The results of the amobarbital tests in 
these patients indicate that there is a 
relation between clinical improvement 
and the production of brain damage or 
an altered state of brain function as de- 
termined by this particular method of 
examination. In patients who improve, 
the amobarbital test becomes con- 


sistently positive early in the course of 
treatment. In moderately improved or 
unimproved patients there are fewer posi- 
tive reactions and their frequency does 
not increase with more treatments. With 
other methods of evaluating brain func- 
tion such close correlation was not pres- 
ent, as all patients showed abnormalities 
in the electroencephalographic record and 
impaired learning was found as fre- 
quently in patients who improved as in 
those who do not. The significance of 
this relationship may be more clearly 
appreciated by a consideration of the 
changes in symbolic function that occur 
in states of altered brain function. 

It has been useful in studying the be- 
havior of patients with alterations in 
brain function to distinguish between 
defects in the formation of symbol pat- 
terns and changes of language patterns 
which indicate a shift in the mode of 
interaction in the environment. In the 
first category may be included many 
types of memory defects, dyscalculia, 
topographical disorientation, and aphasia. 
A patient with such a memory defect 
cannot select elements of experience, 
classify them into significant units, and 
arrange them into a temporal pattern. 
These defects are observed with diffuse 
cortical lesions and probably occur uni- 
versally after shock treatments tran- 
sient fashion. They are, however, related 
very remotely, if at all, to therapeutic 
outcome. Alterations in the mode of in- 
teraction in the environment are exem- 
plified in the various patterns of disorien- 
tation and denial and in the amnesias 
that are noted with lesions of the diffuse 
projection systems, in chronic barbiturate 
and following electroshock 
convulsions. Here there is no defect in 
memory, awareness, or perception § as 
such, but the patient selects or rejects 
certain aspects of the environment for 
the expression of his own motivations. 
In disorientation for place, for example, 
the misnaming and mislocating of the 


intoxication, 
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hospital serve as symbolic representa- 
tions of the patient’s feelings about his 
incapabilities and problems—often as the 
manifestation of his need to be well and 
go home. It is not that the patient is 
unaware of his problems and does not 
know where he is in an absolute sense. 
He commonly “remembers” the name of 
the hospital and expresses “awareness” 
of his difficulties in other contexts of 
language. The unawareness is, rather, of 
the far greater degree to which he is 
expressing his own motivations in his 
perception of the temporal, spatial, per- 
sonal, and somatic the 
vironment. 


aspects of en- 

In considering what constitutes thera- 
peutic improvement, it is evident that 
the evaluation that is commonly made 
by a hospital staff depends in large part 
on the particular types of symbolic 
adaptation and defensive operations that 
are used. If the patient denies that he 
has any problems or that he is troubled 
by them, or if he cannot recall any, he 
is rated as improved. Such patients char- 
acteristically appear affable and uncom- 
plaining, their manner reinforced by 
clichés and banalities, themselves adap- 
tive forms of language. Many studies ¢ 
have shown that general memory impair- 
ment does not persist after electroshock 
but that there is a selective “forgetting” 
of traumatic material in the patient’s 
life. This does not mean that he has 
developed a better understanding of his 
interpersonal relationships or has ac- 
quired “insight.” The observation is also 
significant in explaining why, although 
electroshock may have a short-term bene- 
ficial effect, evaluation of long-term re- 
sults shows little difference between 
treated and untreated cases. Also, the 
fact that therapeutic improvement did 
not result in patients with negative 
amobarbital tests suggests that methods 
of administering electroshock by min- 
imally affecting brain function, such as 


t References 8-12. 
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a unilateral seizure, will not prove gen- 
erally efficacious. From the immediately 
practical standpoint, the amobarbital 
test given after the third or fourth treat- 
ment may be of prognostic value. 

The amobarbital test is not in itself a 
direct index of brain damage in that it 
measures some particular modality of 
dysfunction or brings out a specific de- 
fect. Rather, under the conditions in 
which it is given, one deduces impaired 
neural function by reason of the change 
in the organization or pattern of lan- 
guage in which the patient expresses 
himself. A positive result requires not 
only that a certain degree and type of 
impairment of brain function exist but 
that the patient employ verbal denial and 
disorientation as adaptive mechanisms. 
It would be expected that among pa- 
tients with equivalent degrees of brain 
damage the highest incidence of positive 
amobarbital tests would occur among 
those who characteristically use denial 
as an adaptive mechanism in stress. 

In relating these findings to the mode 
of action of electroshock and other somatic 
therapies, several considerations seem of 
importance. There is a combination of an 
added stress and a change in brain func- 
tion. The milieu of brain function deter- 
mines the pattern or organization of the 
adaptive behavior which can be most clearly 
formulated in terms of language. These in- 
clude not only verbal patterns of denial and 
disorientation, elicited with the aid of the 
drug, but changes in syntactical patterns in- 
dicative of an altered relationship of the 
self in the environment. There were also 
indications that in the improved patients 
there were more changes in all types of 
symbolic adaptation, nonverbal as well 
as verbal. Thus, a patient who appeared 
withdrawn both in the predrug and in 
the drug interview had a poorer prog- 
nosis than the patient who became with- 
drawn only under the effects of the drug. 
The patient who showed altered sexual 
behavior under the effects of the drug 
had also exhibited this behavior during 
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the clinical questioning as well and did not 
improve with treatment, whereas the four 
patients manifesting sexual behavior only 
under effects of the drug did improve. It 
is likely that the faculty of changing sym- 
bolic patterns regardless of content is a fac- 
tor in therapeutic improvement. 


Summary 


Twenty-four patients referred consecu- 
tively for electroshock treatment were 
given amobarbital (Amytal) tests before 
and at regular intervals during and fol- 
lowing the course of treatment. 

There was a close relationship between 
the short-term response to treatment 
and the results of the amobarbital tests. 
The much improved patients showed 
early, persistent, and increasingly posi- 
tive reactions during the course of treat- 
ment. Unimproved patients showed no 
positive reactions, or showed them in- 
frequently and inconsistently. An inter- 
mediate group, who showed moderate 
clinical improvement, showed more posi- 
tive reactions than the unimproved group 
but fell far short of the much improved 
group in the incidence of positive re- 
actions. 

Changes in language and nonverbal 
forms of behavior related to denial were 
most consistent and pronounced in the 
improved group, even in interviews not 
employing drugs. 

These observations indicate that clinical 
improvement in electroshock requires 
the creation of conditions of altered brain 
function in 


which new patterns of 


symbolic adaptation can be maintained. 


REFERENCES 


1. Gordon, H. L.: Fifty Shock Therapy The- 
ories, Mil. Surgeon 103 :397, 1948. 

2. Kalinowsky, L. B., and Hoch, P. H.: Shock 
Treatment, Psychosurgery and Other Somatic 
Treatment in Psychiatry, Ed. 2, New York, Grune 
& Stratton, Inc., 1952. 


3. Weinstein, E. A., and Kahn, R. L.: 
of Illness: 


Denial 
Symbolic and Physiological Aspects, 
Springfield, Ill, Charles C Thomas, Publisher, 
1955. 


4. Weinstein, E. A.; Kahn, R. L.; Sugarman, 
L. A., and Linn, L.: Diagnostic Use of Amobarbi- 
tal Sodium in Organic Brain Disease, Am. J. 
Psychiat. 112 :889-894, 1953. 


5. Weinstein, E. A.; Kahn, R. L., and Malitz, 
S.: Serial Administration of “Amytal Test” for 
Brain Disease: Its Diagnostic and Prognostic 
Value, A. M. A. Arch. Neurol. & Psychiat. 71 :217- 
226, 1954 


6. Weinstein, E. A., and Malitz, S.: Changes 
in Symbolic Expression with Amobarbital Sodium 
(“Amytal Sodium’), Am. J. Psychiat. 111 :198-206, 
1954. 


7. Kahn, R. L.; Fink, M., and Weinstein, E. A.: 
The “Amytal Test” in Patients with Mental IIl- 
ness, J. Hillside Hosp. 4:3-13, 1955. 


8. Carter, J. T.: Type of Personal Life Memo- 
ries Forgotten Following  Electro-Convulsive 
Therapy. Am. Psychologist 8 :330, 1953. 


9. Janis, I. L.: Psychologic Effects of Electric 
Convulsive Treatments:. I. Post-Treatment Am- 
nesias, J. Nerv. & Ment. Dis. 111 :359, 1950. 


10. Korngold, M.: An Investigation of Some 
Psychological Effects of Electric Shock Treat- 
ment, Am. Psychol. 8 :381-382, 1953. 


11. Teicher, A.: The Effect of Electroconvulsive 
Therapy on the Visual Reactions of Schizophrenic 
Patients, Am. Psychol. 8 :445, 1953. 


12. Alexander, L.: Effect of Electroshock on a 
“Normal” Person, Am. J. Psychiat. 109 :696-698, 
1953. 


29 


Fergus Falls Lobotomy 


JOHN G. FREEMAN, M.D., Jamestown, N. D. 
and 
RUBEL J. LUCERO, M.A., Fergus Falls, Minn. 


Introduction 


The F-L Fergus Falls Lobotomy 
Scale, based upon eight easily obtained 
items, is useful in predicting the chances 
for improvement and for decreasing the 
number of poor results of lobotomies on 
long-term public psychiatric hospital pa- 
tients. Easily used prognostic ratings or 
predictive scales have not, to our knowl- 
edge, been published. The items include 
length of hospitalization, leaves from the 
hospital, remissions, response to electro- 
shock treatment, education, occupation, 
prepsychotic adjustment, and L-M Fer- 
gus Falls Behavior Rating Scale * aver- 
age. All items are listed routinely in any 
psychiatric facility except the last, which 
can be determined by any two untrained 
ward personnel. 


Material and Methods 


Original Data.—A study for prediction of re- 
sults of the standard prefrontal lobotomy on long- 
term public psychiatric hospital patients was 
started in 1951. Twenty-six items were recorded; 
three of these were later eliminated because of 
lack of data or insufficient number of applications 
to the group under study. The base rate was 
63% (ie. 63% of the patients operated upon 
subsequently improved). Hospitals having base 
rates different from this are referred to the ar- 
ticle by Meehl and Rosen* for an explanation of 
how to use the data in this article. 

Characteristics of the Selected Population — 
Fergus Falls State Hospital is a 2000-bed public 
psychiatric hospital serving northwestern Minne- 
sota. From May, 1951, through August, 1953, a 
total of 103 patients received the standard pre- 
frontal lobotomy; all were operated upon by the 


Received for publication Nov. 3, 1955. 
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same surgeon. Staff psychiatrists or visiting psy- 
chiatric consultants selected patients from a pool 
of long-term patients who presented management 
problems in terms of disturbed behavior. Patients 
operated on from March, 1952, through May, 
1953, were included in the validation of the Scale 
(minus one who died) ; patients operated on from 
May, 1951, through January, 1952, and June, 
1953, through August, 1953, were included in 
cross validation of the Scale (minus three who 
died) ; all were evaluated at least one year post- 
operatively. The mean length of hospitalization 
of the validation group was 10.7 years; that of 
the cross-validation group, 10.9 years. The mean 
age at operation of the validation group was 43.4 
years; that of the cross-validation group, 40.1 
years. Schizophrenic illnesses comprised 67.4%, 
and manic-depressive illnesses comprised 16.3%, 
of the validation group, a total of 83.7%. In 
the cross-validation group these figures were 
80.4%, 5.4%, and 85.8%, respectively. 

Validation—In 43 consecutive cases all 23 
variables were recorded prior to the lobotomy. 
All 43 cases were evaluated at least one year 
postoperatively in terms of improvement or lack 
of improvement. The 23 variables were studied to 
determine whether any discriminated between im- 
proved and unimproved patients. Eight items 
were found to be useful, some in two directions 
(positively or negatively), resulting in a 13-point 
scale, ranging from +8 to —4. 

Cross Validation—The 13-point scale was then 
applied to patients preceding and following those 
on whom the scale was validated. These 56 pa- 
tients were consecutive cases except for the in- 
tervening period. Cross-validation results were 
the same as those on validation. (Reliability: Two 
other psychologists were asked to rate the present 
status and position on the F-L Scale, with 82% 
and 93% interrater agreement, respectively.) 

Criteria of Improvement.—“What is the nature 
of improvement following psychosurgery? It is 
recognized that in a certain undetermined propor- 
tion of improvements or recoveries occurring after 
psychosurgery, the recovery is unrelated to the 
psychosurgical process. In the last analysis, the 
question of whether a patient has or has not been 
improved must rest upon the decision of whether 
he now has achieved greater social functioning. 
Although one conferee accepts lessening of anx- 
iety as evidence of improvement, and another 
considers psychologic tests useful in arriving at 
an estimate of improvement, 


most conference 
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members appear to of 


the 
level and that changes in per- 
formance on psychologic tests are of only inci- 
dental interest. 
to an 
adaptations. 


require that lessening 
anxiety become manifest in improvement at 
social-behavioral 


Such a person would be expected 
increase in of behavior 
Improvement should be stated in 
terms of previous behavior, on the basis of clinical 
examination and ward behavior.’ 


show his range 


In our study, those patients who were either 
definitely improved or definitely worse after psy- 
chosurgery constituted no problem in classification. 
For the others, improvement or lack of improve- 
ment was evaluated in terms of hospital or nursing 
management. The following examples are given 
as a guide: 

(a) A 


who is 


formerly constantly combative patient 
week is not im- 
proved; if he is combative only once a month, he 
is classified as improved. 


(b) 
patient 


now combative once a 


A formerly greatly agitated or aggressive 
who is now withdrawn and_ incontinent 
is not improved (or is definitely worse); a for- 
merly agitated or aggressive patient who now sits 
quietly with no other problems is classified as 
improved. 


(c) A patient showing few overt signs of im- 
provement but who now can stay for periods of 
time with relatives is classified as improved. 


Results 


Use of Scale—After patients have been 
selected, this scale can be used to re- 
duce or eliminate the number who will 
show lack of improvement. 

Example A: If final selection for sur- 
gery is based on a score of +4 or more 


TABLE 2.—Results on F-L Feraqus Falls Lobotomy Scale 


TaBL_e 1.—Scoring of F-L Fergus Falls 
Lobotomy Scale 


F-L Fergus Falls Lobotomy Scale (if rater is 


uncertain about any item it should not be 
scored ) 
A. Positive Values: Each of the following is 
given a score of +1: 
1. An average of 3.0 or above on the L-M 


Fergus Falls Behavior Rating Scale (preferably 
administered one month preoperatively ) 

2. Fair or good prepsychotic adjustment (fair 
is equivalent to “limping along”; for example, 
working at home with positive adjectival report 
from relatives and some social activity; see item 
3 2 below) 


3. Skilled occupation for at least six months 
(successfully owning or operating a farm, stenog- 
raphy, etc.) 

4. Specialized Any education or 
training (whether completed or not) beyond high 
school, or in older patients any education beyond 


grade school 


education. 


5. Good response to electroconvulsive treatment 
whether sustained or unsustained 

6. One or more complete remissions 

7. Total recorded hospitalization of less than 
nine years 

8. Release from a mental hospital at least once 
for longer than a month 

B. Negative Values: Each of the following is 
given a score of -—1: 

1. An of 19 or less 
Fergus Falls Behavior Rating Scale 

2. Poor prepsychotic adjustment (negative re- 
ports from relatives; for example, “always nerv- 


average the L-M 


on 


ous,” “stubborn,” “hard to handle”; see item A 2 
above) 
3. No occupation—patient must never have 


worked satisfactorily at home or in the commu- 
nity 

4. No releases from a mental hospital or re- 
leases for less than a month 


Cross 
Scale Validation Validation 
% with Correctly Correctly 
Score Improved, Unimproved, Score Shown Operate’, Operated, 
Cum % Cum % or Less Cum % Cum % 
—4 100 100 100 63 62 
-3 100 SS 95 66 65 
—7 100 Sl 93 68 71 
-1 96 63 M4 72 74 
0 93 44 7 78 78 
+1 81 25 60 85 83 
+2 70 25 54 83 82 
+3 59 19 44 84 100 
+4 48 30 100 100 
+5 41 26 100 100 
+6 26 16 100 100 
+7 ll 7 100 
+8 7 | 5 100 
No. of Patients 27 16 | 43 43 56 
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on the F-L Scale, 48% of those who will 
show improvement will be operated 
upon; the other 52% who would have 
shown improvement will be missed, but 
100% of those who will be unimproved 
will be eliminated. 

Example B: If final selection is based 
on having a score of 0 on the F-L Scale, 
93% of those who will show improve- 
ment will be operated upon; the other 
7% will be missed; 56% of those who 
will not improve will be eliminated. 


Comment 


This scale was developed and _ vali- 
dated on the characteristics of the pop- 
ulation available and on the basis of 
improvement or lack of it as defined in 
this paper. Collection of data and de- 
velopment of this scale occurred over 
the four years of this study. Reports of 
others discuss whether psychosurgery 
influences discharge rates.t+ 

Of the 23 items studied, 8 were found 
to be of value in discriminating between 
those patients who one year postoper- 
atively showed improvement or lack of 
improvement. 

Items showing predictive value in- 
cluded L-M Fergus Falls Behavior Rat- 
ing Scale, prepsychotic 
adjustment, education, response to elec- 
troconvulsive treatment, remissions, du- 
ration of hospitalization, and 
from hospital. 


occupation, 


releases 


Items showing no predictive value in- 
cluded sex, marital status, psychiatric 
diagnosis, type of onset (rapid ws. grad- 
ual), age at first admission, age at oper- 


duration of illness, amount of 


restraint or seclusion, obsessions, com- 


ation, 


pulsions, tension, delusions, mood, suf- 
fering, author’s predictions. 

The items were studied in relation to 
the population available and may or may 
not be applicable to other population 
groups (private practice, clinics, or other 


+ Re ferences 3-5. 
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types of hospital population). This may 
be an explanation of differences reported 
in regard to the predictive value of diag- 
noses and of symptoms, such as 
sessions and compulsions.{ 


ob- 


The factors shown to be of predictive 
value appear to be related to good per- 
sonality organization and good prognosis 
The use of the F-L Scale 
allows them to be evaluated in 


in general. 
a nu- 
merically significant manner. 

The F-L Scale is of no value in se- 
lecting patients for operation; however, 
when selection has been made, the F-L 
Seale is of value in predicting results 
and in eliminating all or a proportion 
of the patients who can be expected to 
show lack of improvement. 


Conclusions 


The F-L Falls 
Scale, when applied to long-term public 


Fergus Lobotomy 
psychiatric hospital patients selected for 
the standard prefrontal lobotomy, is of 
value in eliminating from consideration 
patients whose prognosis for improve- 
ment is poor. 

Factors and impressions reported by 
others to be of predictive value were not 
the 
of patients operated on may account, at 


found by us. Differences in types 
least partially, for these discrepancies. 

The factors found to be of predictive 
which may be related to good 
thereby 
good prognosis in general, have been 


value, 


personality organization and 
arranged into a useful numerical scale. 

State Hospital, Jamestown, N. D. (Dr. Free- 
man). 


W. L. Patterson, Superintendent of Fergus 
Falls State Hospital, made this study possible. 
Adeline Foss, research clerk; Curtis W. Page, 
psychologist, and Frank P. Amedeo, psychologist, 
all of Fergus Falls, and Albert Rosen, psycholo- 
gist, VA Hospital, Fort Snelling, Minn., gave 
advice and guidance in the study. 
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of Hydrocortisone on 


Spinal Cad Whunds 


Effect on Inflammation, Repair, Degeneration, and Regeneration 


ARMANDO ORTIZ-GALVAN, M.D., Montreal, 
Canada 


The general systemic effects of adreno- 
cortical steroids is not a primary factor 
in the delayed healing and diminished 
inflammatory phenomena of wounds. A 
primary action of these hormones on the 
ac- 


connective tissue elements is now 


cepted.! 


The anti-inflammatory action of hydro- 
cortisone may be due to the protection 
of the mesodermal elements from the in- 
jured tissue in the wound.* The anti- 
inflammatory properties have been ex- 
plained by a direct action on the 
fibroblast cell,* interference with the 
elaboration of ground substance,* and, 
mainly, alteration in the permeability of 
the vessels.* The effects on inflamma- 
tion and repair of local application of 
hydrocortisone acetate to wounds of the 
brain and to other parts of the body are 
similar. The cerebral cicatrix is dimin- 


ished and proliferation of connective 
tissue is depressed, as compared with 
a contralateral wound, at corresponding 


periods of time, in the same animal.® 


The action of local hydrocortisone in 
spinal 
and the results are reported in this paper. 


cord wounds was _ investigated, 
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The study was carried out in partial sec- 
tion of the spinal cord in cats. 


Material and Method 


Fifty-four young cats were used for this ex- 
periment. The animals treated with local applica- 
tion of hydrocortisone acetate were divided into 
two groups: (1) those with 5 mg. of the powder, 
and (2) those with 5 mg. of the hormone in sus- 
pension.t The suspension was placed in the 
wound, and a small piece of gelatin sponge em- 
bedded in the hydrocortisone suspension was left 
in contact with the spinal cord wound at closure. 
For each treated animal there was a control ani- 
mal. 


Laminectomy was performed under pentobarbital 
(Nembutal) anesthesia. An U-shaped dural flap 
was turned in the animal with powder application. 
In the animal with suspension, the laminectomy 
was longer; and the incision in the dura was 5 cm. 
in length, and a wide flap was turned. The section 
of the spinal cord was made with a cataract knife, 
with the help of a Bromley chordotomy guide, in 
the high dorsal region. The ventral quadrant of 
the spinal cord spared to prevent spinal 
shock.’ The dura was left open. When powder 
was applied, the cord was covered by loose fascia 
after the dura was turned back into place. The 
wound was closed in layers. 


was 


The animals were on a free diet. Recovery from 
anesthesia and shock was spontaneous. No anti- 
biotics were given. The animals were killed by 
exsanguination under pentobarbital anesthesia—at 
1% and 6 hours; 2, 4, 8, 12, 18, 30, 45, and 8&3 
days, and 6% months. The spinal cord was taken 
out and placed in 10% formalin. Section of the 
wound was made longitudinally, and cross sections 
of the cord were taken 2 cm. above and below the 
wound. Sections were stained with hematoxylin- 
phloxine-saffron, Laidlaw’s connective tissue stain, 
cresyl violet, phosphotungstic-acid hematoxylin for 


+ Hydrocortone Acetate (hydrocortisone acetate) 
powder and saline suspension of Hydrocortone 
Acetate were supplied by Merck & Co., Ltd., Mon- 
treal. 
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glia, Weil’s stain for myelin, and the Bodian 
method for axons. 


Results 


Four animals died, two of infection, 
one in giving birth, and one of spinal 
shock. The animals recovered from anes- 
thesia and shock in an average time of 
10 hours. There were sphincter disturb- 
ances, manifested by retention of urine 
and feces, in four animals. Leg function 
returned gradually. The 83-day and the 
61%4-month animals showed but minimal 
ataxic movements and slight motor de- 
ficit. 

The effects of the hormones on (1) the 
inflammation and process of repair; (2) 


degeneration, and (3) regeneration are 
presented. The terminology used is that 
of Ramon y Cajal,® as in Figure 1. 


1. Inflammation and Repair.—{a) Con- 
trol: A few hours after the injury (one 
and one-half and six) the leucocytic in- 
filtration of the white matter was mini- 
mal. At two days polymorphonuclear 
leucocytes were present in great number. 
In the four-day wound granular cells 
(Cajal*) were present in the necrotic 
portion. Edema was marked, and plasma 
exudate was minimal. Fibroblastic pro- 
liferation of the pia was light, and neu- 
trophiles in the subarachnoid spaces were 


numerous, At eight days the granular 
cells filled the necrotic portion and were 
present in the white matter itself. Few 
neutrophiles were present. The vessels 
extended across the space left by the 
necrotic segment and showed slight en- 
dothelial thickening. Fibroblastic pro- 
liferation coming from the pia-arachnoid 
projected into the wide space left in the 
wound. At 12 days the space left by the 
necrotic segment was lined by granular 
cells and glia, forming a pseudocyst 
with granular cells within it. There were 
phagocytes in the degenerated segment. 
Vessels from the gray matter and fibro- 
blasts from the pia-arachnoid projected 
into the wound. The acute period of in- 
flammation had stopped, and repair was 
progressing. At 18 days there were con- 


nective tissue, cyst-like cavities, and glia 


Fig. 1—Six-hour con- 
trol wound. A, wound 
tract; B, preserved fibers; 
C, necrotic portion of 
the traumatic degenera- 
tion; D, degenerated seg- 
ment; /, central and dis- 
tal stumps; F, 
covering the 
Bodian stain; 


dura 
wound. 
x 45. 


in the depression caused by the autolytic 
changes in the wound. In the white 
matter, in the degenerated segment of 
both stumps, granular cells, and inter- and 
intratubular (nerve tubes) were abun- 
dant. From 18 days on cicatrization de- 
pended on the quieting of degeneration 
with replacement of nerve tubes by 
granular cells, on the one hand, and, on 
the other, by the fibroblastic prolifera- 
tion of the leptomeninges projecting into 
the scar (Fig. 2). The cyst-like forma- 
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tion was a constant finding, variable in 
size and in granular-cell content. This 
formation caused the invasion of the 
fibroblasts to be made on the sides and 
through the vessels. 

(b) Treated Wounds: There 
differences in the early stages of inflamma- 
tion as judged by edema and _ neutrophilic 
infiltration before the two-day period. The 
granular cells were diminished in the four- 
day wound. After 12 days in the necrotic 


were no 


portion the autolytic changes were advanced. 
There were few granular cells and poor 


fibroblastic proliferation of the lepto- 


Fig. 2.—Thirty-day con- 
trol wound. Final 
formed by connective tis- 
There is 
proliferation of connec- 
tive tissue in dura. Cyst- 
like Hema- 
toxylin-phloxine-saf fron ; 
45. 


scar 


sue mainly. 


formation. 


the wounds with local 
application of suspension, the inflamma- 
tory phenomena were basically the same: 
diminished number of granular cells and 
fibroblastic proliferation, and active 
necrosis. The vessels were preserved 
within the degenerated segment. Neu- 
trophiles were numerous in the wounds. 
There was formation of cyst-like cavities 
in the depth of the wound. 


meninges. In 


At 16 days there were marked differ- 
ences between the effect of the powder 
and that of the suspension. When 
powder had been applied, the wound 
could be seen between the preserved 
fibers; there was poor fibroblastic pro- 
liferation in the wound; the autolytic 
material had disappeared on both sides, 
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that 
sponded to the necrotic portion of the 
When 


suspension was applied, there was abortive 


leaving an empty space corre- 


traumatically degenerated segment. 


formation of cysts, and there were numer- 
ous granular cells in the space left by the 
necrotic segment. 

The suspension-treated wound had healed 
at 30 days, without formation of cyst-like 
cavities. The mesodermal scar was dimin- 
ished. The cavity due to loss of substance 
Was minimal, and the granular cells were 
abundant (Fig. 3). When powder was 
applied, healing had not taken place. There 


was no more necrosis, and there were fibro- 
blasts between the preserved fibers. Be- 
tween these fibers and the stumps there 
were spaces with granular cells, vessels, 
and some nerve fibers that were pre- 
served from degeneration. 


At 45 days healing still had not taken 
place. The space occupied by the preserved 
fibers revealed a deep-blue-stained material 
in hematoxylin-phloxine-saffron 


sections, 
which resulted from degeneration of the 
fibers. This was surrounded by a double 
loop of connective tissue coming from the 
leptomeninges. To each side there were 
areolar tissue, connective tissue, and glial 
cells (Fig. 4). 

At 83 days the wound had healed. The 
connective tissue did not go far into the 
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Fig. 3.—Thirty-da 
wound treated with 
mg. of hydrocortisone 
acetate in suspension. 
Diminished scar. No 
cyst formation. Hema- 
toxylin-phloxine-saffron; 
« 45. 


5 


Fig. 4.—Forty-five day 
wound treated with 5 
mg. of hydrocortisone 
acetate powder. Delayed 
healing. Different parts 
of wound can still be 
identified. Proliferation 
of connective tissue di- 
minished. Hematoxylin- 
phloxine-saffron; > 45. 


Fig. 5.—Eighty-three- 
day wound treated with 
5 mg. of hydrocortisone 
acetate powder. Final 
scar is formed. The con- 
nective tissue in scar and 
proliferation of connec- 
tive tissue in dura are 
diminished. Hematoxylin- 
phloxine-saffron; x 45. 
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scar; there were cyst-like formations, and 
retraction was minimal (Fig. 5). 

2. Traumatic and Wallerian Degenera- 
Nerves.—({a) Control: 
caused by trauma took place in one and a 
half and six hours and was well established 
in two days, in both thick and fine axons. 
After eight days the necrotic portion was 
replaced by cyst-like formations. Changes 
in the axons and myelin of the nerve tubes 


tion of Necrosis 


in the degenerated segment were marked 
at five and eight days. Degeneration, 
judged by the formation of granular 


spheres at the tip of the axons, granular 
appearance of the axon, and swelling of the 
myelin sheath, was nearly complete at 12 


From then on the traumatic degen- 
eration was mixed with secondary degenera- 
Few fine fibers remained between the 


days. 


tion. 
granular cells in the degenerated stumps. 
These fibers underwent late degeneration. 

Secondary degeneration in the fine axons 
was observed in the 48-hour specimen and 
continued up to 45 days. 

(b) Treated Wounds: The necrotic seg- 
ment underwent changes in the early stages. 
At 48 hours the traumatic degeneration was 
established in the thick and 
axons. Fine axons, interrupted by the sec- 
tion, crossed the necrotic portion in groups, 
establishing a bridge between the degen- 
erated segment and the preserved fibers 


medium-size 


Fig. 6.—Forty-eight- 
hour wound treated with 
5 mg. of hydrocortisone 
acetate powder. Axons 
seen in necrotic segment. 
Bodian stain; x 320. 


(Fig. 6). This bridge was not seen in the 
12-day wound, when necrosis had taken 
place. There was no cyst-like formation. 

Degeneration of axons took place up to 
16 days, after which there was a gradual 
change to secondary degeneration. Bead- 
like formations in axons and swelling of 
myelin were seen in the degenerated seg- 
ment, concomitant with swelling and frag- 
mentation of myelin at a distance from the 
wound. There was degeneration in the 
medium-size medullated fibers when scar 
had been formed, at 83 days and 6% 
months. 

In the early stages there were in the 
necrotic segment medullated and 
medullated fibers, which reached the margin 
of the wound as the necrotic segment dis- 
appeared. 


non- 


Some of the fibers remained in 
the space left by the necrosis and were 
preserved (Fig. 7). There were changes in 
the tip of the axons throughout the different 
time periods which were indicative of slow 
degeneration. In the long-term wounds the 
number of fibers close to the wound was 
greater than in the controls and some fibers 
There 
also nerve fibers within the connective tissue 
of the scar itself (Fig. 8). 

3. Regeneration—{a) Control: At 


reached the wound margin. were 


two 
and four days there were thickening of 
axons and some branching of fine non- 
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Fig. 7.—Sixteen-day 
wound treated with 5 
mg. of hydrocortisone 
acetate powder. Axons 
in necrotic portion bridg- 
ing between degenerated 
segment and 
fibers. 
x 320. 


preserved 


3odian stain; 


medullated fibers. 


The process of branch- 
ing was intense at 8 days and at 12 days 
the fibers began to degenerate. At 17 days 
there was irregular branching of axons, 


which disappeared in the 30-day wound. 
A few axons of fine nonmedullated fibers 
remained in the itself. A few fine 
and medium-size axons were seen in the 
proximity of the wound. There was no 
evidence of regenerative phenomena, as 
judged by thickening or branching of the 
axons. 

(b) Treated Wounds: At two and four 


days a few fine axons were thickened and 


scar 


Fig. 8 —Eighty-three- 
day wound treated with 
5 mg. of hydrocortisone 


acetate powder. Axons 
present within the scar 
itself. Bodian stain; 
x 320. 

showed some branching. In the 12-day 


wound sprouting of fine axons was seen in 
the fibers of the necrotic area and in the 
fibers close to the wound in the degenerated 
segment. When suspension was applied, 
there were argentophilia of axons and oc- 
casionally branching. 

There was no branching of axons in the 
fibers that reached the wound margin from 
one month on. Thick axons were close to 
the wound margin. At one and a half 
months, medium and small fibers reached 
the wound margin on both stumps. 

At 83 days and 6% months, when the 
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scar had been formed, there were abundant 
nerve fibers in the connective tissue itself, 
and separated from the vessels. Numerous 
fibers between the granular cells reached 
the itself. Axons with varicosities, 
similar to the axons of peripheral nerves, 


scar 


were also present in the cicatrix. 

Preserved fibers: Axons were preserved 
on both sides of the incision for five days. 
In treated wounds, degeneration began in 
the 16th day and continued up to 1 month. 
Fine axons were present up to one month. 
When the scar was formed, there were fine 
nerve fibers in it. 


Comment 


A sharp single partial section of the 
spinal cord reduced mortality through pro- 
tection from spinal shock, but did not per- 
mit a physiological evaluation of regenera- 
tion. 

As in the brain, hydrocortisone delayed 
healing when applied locally in high doses. 
The early stages of inflammation (edema 
and neutrophilic infiltration) were not sig- 
nificantly modified. Edema in wounds with 
powder application was marked; it was 
considered due to small dural decompres- 
sion. When the dural decompression was 
extensive, edema did not occur. The phago- 
cytic activity of the granular cells was 
depressed and delayed, as judged by the 
diminished number of cells present in the 
early stages and the persistence of cells in 
later stages. The mechanism of this de- 
pression may be due to inhibition of the 
normal stimulus by the hormone. The 
mechanism responsible for the delayed heal- 
ing of hydrocortisone in the spinal cord 
may be the same as in other tissues. The 
nerve tubes and the nonmyelinated axons 
play a passive role in the repair of spinal 
cord wounds. 

A zone with preserved fibers on both 
sides of the wound was a constant finding. 
The axons were preserved for a longer 
period of time when hydrocortisone was 
applied. The mechanism of the preserva- 
tion of disconnected axons in wounds has 
not been adequately explained. 
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Necrosis of myelin and axons is not 
sufficient to stimulate connective tissue. 
Hydrocortisone protects the axons, as is 
indicated by the preservation of the discon- 
nected axons for a longer period of time. 
The preservation of medium-size and fine 
axons that survive the acute stages of 
necrosis and degeneration also suggests the 
protection of the axons. 
Wallerian 


The prolonged 
degeneration in the cord of 
treated animals may have the same explana- 
tion, that is, protection of the axon at the 
same level of injury. In peripheral nerves 
myelin changes in secondary degeneration 
have been reported unchanged by corti- 
sone.® 

The question of regeneration of the 
spinal cord is debated in the literature. 
Opinions in favor of t and against it § 
have been advanced. Abortive regener- 
ation, or regeneration inhibited by the 
mesodermal scar in the spinal cord, has 
also been mentioned and supported.| In 
the present experiment, the mesodermal 
scar was diminished in the treated ani- 
mals. Division of axons, increased affinity of 
axons for silver, and thickening of the 
axons (considered signs of regenerating 
fibers by Cajal®) were observed. There 
was also a greater number of fibers close 
to the wound and in the final cicatrix 
itself. The findings suggest that abortive 
regeneration takes place in the spinal 
cord. The medium-size and fine axons 
are protected by hydrocortisone from 
degeneration. The presence of axons in 
the immediate vicinity of the wound and 
in the scar itself may be due to a slow 
regenerative phenomenon. 


Summary 


The local action of hydrocortisone was 
studied by hemisection (with sparing of 
the ventral quadrant) in the spinal cord 
in cats. 


As in the brain, the inflammatory re- 
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action is diminished. Edema and necrosis 
of nerve tubes are not altered by the 
hormone. The healing of the spinal cord 
wounds is delayed, and the final meso- 
dermal scar is diminished. 

Degeneration of thick nerve tubes is 
unaffected, and medium and fine axons 
degenerate at a slower rate than con- 
trols. Secondary degeneration and myelin 
changes are delayed but not significantly 
diminished. 

Fine axons are close to the wounds at 
all periods and within the scar itself in 
long-term treated wounds, suggesting a 
protective action of the hormone on the 
axons. 

In the control and treated wounds there 
are changes in the axons, which are con- 
sidered evidence of abortive regeneration. 
These changes are present for a longer 
period of time in the treated wounds. 


REFERENCES 


1. Barker, B. L., and Abrams, G. D.: The 
Physiology of Connective Tissue, Annual Review 
of Physiology, Stanford, Calif., Annual Reviews, 
Inc., 1955, pp. 61-78. 

2. Osgood, C. K., and Favour, C. B.: Effect of 
Adrenocorticotropic Hormone on Inflammation Due 
to Tuberculin Hypersensitivity and Turpentine and 
on Circulating Antibody Levels, J. Exper. Med. 94: 
415-430, 1951. 

3. Kaufman, N.; Mason, E. J., and Kinney, T. 
D.: The Effect of Steroids on Fibroblast Migra- 
tion in Vitro: I. Cortisone; Its Inhibitory Effect, 
Am. J. Path. 29:761-771, 1953. 

4. Mancini, R. R., and Bacarani, E.: Mucopro- 
teinas del tejido conectivo adulto y embrionario, 
Rev. Soc. argent. biol. 27 :27-37, 1951. 

5. Moon, V. H., and Tershakovec, M. A.: 
Effect of Cortisone upon Local Capillary Perme- 
ability, Proc. Soc. Exper. Biol. & Med. 85 :600- 
603, 1954. 

6. Ortiz-Galvan, A.: The Effect of Hydrocorti- 
sone on the Healing of Wounds of the Brain: An 
Experimental Study on the Cat, A. M.A. Arch. 
Neurol. & Psychiat. 74 :407-413, 1955. 

7. Fulton, J. F., and Rioch, D. M.: The In- 
fluence of Experimental Lesions of the Spinal 
Cord upon the Knee Jerk: Acute Lesions, Brain 
53 :311-325, 1930. 

8. Ramon y Cajal, S.: Degeneration and Re- 
generation of the Nervous System, London, Ox- 
ford University Press, 1928, Vol. I], pp. 484-530. 


9. McColl, J. D., and Weston, J. K.: The 
Effects of Cortisone on Peripheral Nerve During 
Wallerian Degeneration, Rev. canad. biol. 12:69, 
1953. 


10. Tello, F.: La influencia del neurotropismo 
en la regeneracién de los centros nerviosos, Trab. 
Lab. Invest. Biol. Univ. Madrid 5 :292-294, 1911. 


11. Gerard, R. W., and Koppanyi, T.: Studies 
on Spinal Cord Regeneration in the Rat, Am. J. 
Physiol. 76:211, 1926. 


12. Hooker, D., and Nicholas, J. S.: The Effect 
of Injury to the Spinal Cord of Rats in Prenatal 
Stages, Anat. Rec. 35:14, 1927. 


13. Hooker, D., and Nicholas, J. S.: Spinal 
Cord Section in Rat Fetuses, J. Comp. Neurol. 
50 :413-467, 1930. 


14. Sugar, O., and Gerard, R. W.: Spinal Cord 
Regeneration in the Rat, J. Neurophysiol. 3:1-17, 
1940. 


15. Windle, W. F., and Chambers, W. W.: 
Regeneration of the Spinal Cord of the Cat and 
Dog, J. Comp. Neurol. 93 :241-257, 1950. 


16. Magenis, T. P.; Freeman, L. W., and Bow- 
man, D. E.: Functional Recovery Following 
Spinal Hemisection and Intrathecal Use of Hypo- 
chlorite Treated Trypsin, Fed. Proc. 11:99, 1952. 


17. Freeman, L. W.: Return of Function After 
Complete Transection of the Spinal Cord of the 
Rat, Cat, and Dog, Ann. Surg. 136:193-205, 1952. 


18. Spatz, H.: Morphologische Grundlagen der 
Restitution im  Zentralnervensystem, Deutche 
Ztschr. Nervenh. 115:197-231, 1930. 


19. Clark, W. E. LeG.: The Problem of Neu- 
ronal Regeneration in the Central Nervous Sys- 
tem: I. The Influence of Spinal Ganglia and 
Nerve Fragments Grafted in the Brain, J. Anat. 
77 :20-48, 1942; II. The Insertion of Peripheral 
Nerve Stumps into the Brain; ibid. 77 :251-258, 
1943. 


20. Davidoff, L. M., and Ransohoff, J.: Absence 


of Spinal Cord Regeneration in the Cat, J. Neuro- 
physiol. 11 :9-10, 1948. 


21. Dustin, A. P.: Le réle des tropismes et de 
lodogenése dans la régénération du systéme ner- 
veux, Arch. biol. 25 :269-388, 1910. 


22. Lee, F. C.: The Regeneration of Nervous 
Tissue, Physiol. Rev. 9 :575-623, 1929. 

23. Gerard, R. W., and Grinker, R. R.: Re- 
generative Possibilities of the Central Nervous 
System, Arch. Neurol. & Psychiat. 26 :469-484, 
1931. 


24. Brown, J. O., and McCouch, G. P.: Abor- 
tive Regeneration of Transected Spinal Cord, J. 
Comp. Neurol. 87 :131-137, 1947. 


41 


— 


Effect of Keserpine Open- Ward rivt eges 
on Schizophrenics 


ALLEN S. PENMAN, Ph.D. 

and 

THOMAS E. DREDGE, M.D., St. Cloud, Minn. 

Reserpine has been described as having 
a calming or tranquilizing effect on subjects 
and as exerting its hypotensive and sedative 
effects through action on the hypothalamus. 
Plummer? stated that probably the most 
likely region at which reserpine could pro- 
duce changes in autonomic balance would 
be “an area of the central nervous system, 
such as the hypothalamus, where autonomic 
All 
observed effects of reserpine, including se- 
dation, reduced emotional response, periph- 
eral autonomic alterations, and circulatory 
changes, are explicable on the basis of an 
alteration of 


nervous functions are integrated. . . 


sympathetic-parasympathetic 
balance by partial suppression of sympa- 
thetic predominance at the hypothalamic 
level.” Adler! reported in his study that 
there is a reduction in hyperactivity, as- 
saultiveness, apprehension, anxiety, and 
depression. Although he noted that patients 
varied in response to the drug, there was 
an obvious decrease in anxiety. Similar 
improvement was noted by Barsa,? who 


selected patients on the basis of their ex- 


cited, hyperactive, assaultive, or destructive 
behavior, regardless of diagnosis, age, dura- 
tion of 


illness, or previous treatment. 


Noce * found that the use of the drug 
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Dredge), 


reduced considerably the need for electro- 
convulsive therapy, sedation, _ restraint, 
seclusion, and hydrotherapy, and that 30% 
of paranoid schizophrenics and 45% of 
catatonic schizophrenics improved markedly. 
Tyhurst® described similar results in his 
study and suggested that the drug seemed 
mainly to reduce the emotional disturbance 
and concern associated with abnormal men- 
tal content. 


A more recent study, and one with the 
use of control groups, was carried out by 
Sommerness and associates,’ who selected 
90 of their most highly disturbed chronic 
mentally ill male patients and divided them 
into three groups of 30 each. .Thirty were 
given reserpine (Rau-Sed) ; 30 were given 
an identical-appearing placebo, and 30 re- 
Their 


were that reserpine in oral doses of 1 mg. 


ceived no medication. conclusions 
b.i.d. did not effect a behavioral improve- 
ment as measured by the L-M Fergus Falls 
Rating Scale; that it effected a lowering of 
blood pressure and a slight weight gain, 
and that the greater attention to the patients 
inherent in taking blood 
weights and increasing the interest of ward 
personnel resulted in behavioral improve- 
ment of all three groups under study. 


pressures and 


With the exception of the aforementioned 
investigation, there appear to be no studies 
in the literature in which adequate control 
groups were used in experimenting with the 
use of reserpine with chronic schizophrenic 
patients. It has been pointed out by Wolf 
and Pinsky ? that patients have shown both 
psychological and physiological changes 
when given placebos, and it was felt by us 
that the effect of the drug must be evalu- 
ated with comparable control groups who 
are to be given placebos or no medication. 
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It is possible that the changes in patients 
as a result of receiving placebos are due to 
suggestion, increased attention, and changes 
in ward routine, 


Hypotheses 


In general, the studies of the effect of 
reserpine have indicated a marked reduction 
in anxiety, hyperactivity, assaultiveness, de- 
pression, apprehension, and concern asso- 
cated with abnormal mental content, and in 
some instances remission of all symptoms 
associated with the patient’s illness. We 
set out to evaluate these reported effects 
of reserpine in a controlled study and, in 
addition, to observe the effect of granting 
open-ward privileges to patients who have 
been on a_ locked for considerable 
periods of time. The latter was done with 
the hope of reducing some of the adminis- 
trative problems of a closed ward, provide 
added incentive to the patients, and make 
more open-ward beds available in the hos- 
pital. It was also felt that the use of reser- 
pine would result in some patients’ making 
a good open-ward 


ward 


adjustment, whereas 
previously they had been unable to do so. 
With these general statements in mind, we 
tested the following specific hypotheses: 

1. Reserpine has a tranquilizing effect 
on patients which will result in behavioral 
improvement beyond that which can_ be 
attributed to suggestion, increased attention, 
or changes in ward routine. 


2. Open-ward privileges will motivate the 


patients to change their behavior in an ac- 
ceptable direction, and will result in in- 
creased socialization. 

3. Patients receiving reserpine will 
conform to open-ward rules and regula- 
tions, and make a more adequate adjust- 
ment to open-ward privileges than patients 
receiving placebos or no medication at all. 


Experimental Procedure and Population 


Since the experiment was designed to measure 
two variables, the effect of placing the patients 
on open-ward status and the effect of reserpine, 
it was necessary to select the group from one ward 


and to include patients who were not known elop- 
ers. The Chief of Professional Services and the 
ward physician of one of the Continued Treatment 
Service wards interviewed all of the 164 patients 
in the building to determine by means of a brief 
screening method which patients could be con- 
sidered as possible candidates for open-ward priv- 
ileges. The only criteria for selection were whether 
the patient could understand the rules and regula- 
tions of open-ward status and whether he would 
promise that he would obey such rules if given 
these privileges. This screening process resulted 
in a group of 123 patients who were considered 
eligible for the research project. From this orig- 
inal group the experimenters eliminated all patients 
except with well-established diagnoses of 
schizophrenic reaction. Any patient who carried 
a multiple diagnosis or had an accompanying diag- 
nosis of an organic condition was rejected as a 
candidate for the program, even though his pri- 
mary diagnosis was schizophrenic reaction. 


those 


In order to test the hypotheses and have adequate 
control of the experimental variables, it was de- 
cided that a minimum of 80 patients was needed, 
to allow for 16 patients in each of the five experi- 
mental groups. When the final group of 80 patients 
was selected, they were distributed at 
within the experimental groups. 


random 
However, since 
the patients varied considerably in age and length 
of hospitalization, it was decided to match the 
groups as much as possible with respect to these 
two variables. After the original random distribu- 
tion, some changing was done to control age and 
length of hospitalization by placing an equal 
number of older patients in each of the groups. 
When this was done, it was found that the mean 
length of hospitalization fer each group was ap- 
proximately the same without any further chang- 
ing of the patients in any group. The mean age 
of the groups ranged from 39.8 to 42.7 years, and 
the mean length of hospitalization ranged from 
9.3 to 12.5 years. 

The groups were then identified by letters A 
through E, only the experimenters having 
knowledge of which groups were receiving reser- 
pine. This was felt to be necessary so that if any 
medical problems arose it would be easy to check 
immediately to see whether the patient was 
actually receiving the drug. Since the experimenters 
did not rate any of the patients, it was not felt 
that this knowledge would bias the evaluation of 
the effectiveness of the treatment. The following 
is the identification of the groups and the treat- 
ment of each. The groups will be identified by 
these letters throughout the rest of this paper: 
(a) Group A, reserpine and open ward; (b) 
Group B, placebo and open ward; (c) Group C, 
reserpine and closed ward; (d) Group D, no medi- 
cation and closed ward, (e) Group E, no medica- 
tion and open ward. 
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The entire project covered a period of six 
months, which was divided into the following 
three phases: a two-month preexperimental phase, 
a three-month experimental phase, and a one- 
month follow-up period. The preexperimental and 
follow-up phases were established for the purpose 
of pre- and postexperimental testing and evalua- 
tion of the patients, which will be taken up in 
more detail later. During the entire six months no 
changes were made in ward routine, assignments of 
patients to various activities, transfer to other 
wards, or ward personnel. 

Following the preexperimental period of eight 
weeks, the patients in the open-ward groups were 
given full open-ward privileges, and the groups 
on drugs were started on oral doses of 4 mg. 
daily. The placebo group was given identical- 
appearing tablets in the same amount. This pro- 
cedure was continued for 30 days, at which time 
the dosage was increased to 8 mg. orally on a 
daily basis for an additional 60 days. 


Methods of Evaluation 


From the beginning of the preexperimental 
phase until the end of the follow-up period, each 
of the patients was rated weekly by three psy- 
chiatric aides on the L-M Fergus Falls Behavior 
Rating Scale +; weekly blood pressures were taken, 
and weight was recorded once a month. By this 
means a base line was established for behavior, 
weight, and blood pressures before treatment 
began, and could be followed during the rest of 
the experiment. 

The Minnesota Multiphasic Personality Inven- 
tory (MMPI) was administered to each patient 
during the preexperimental period, and this test 
was repeated during the follow-up phase. 

In recording the behavior ratings for each pa- 
tient, the mean of the three raters for each item 
on the scale was used. The mean of all of the 
patients’ scores for each particular behavior item 
of the scale was then recorded as the group score 
for comparison among groups. This allowed for 
a comparison among groups on each of the various 
kinds of behavior rated, as well as among groups 
on their over-all behavior. 

The statistical tools used were analysis of vari- 
ance and significance of differences between re- 
lated means. 

Before discussing results, it will be noted that 
the total number of patients in the analysis of 
the experimental data do not total the original 80 
patients. A few of the patients eloped or wandered 
around the hospital grounds, disregarding their 
assignments or not reporting to the ward accord- 
ing to schedule, and were then placed on a closed 
section; a few of the patients had to be taken from 
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the closed-ward groups and placed on the open 
section in place of the elopers because the number 
of closed-ward beds was limited; a few patients 
were inadvertently shifted to different assignments 
in the Department of Physical Medicine and Re- 
habilitation; one elderly patient died of causes 
unrelated to the experiment, and a few patients 
became physically ill during the experiment and 
were dropped from the groups when they were 
transferred to the general medical ward. For any 
of the above reasons, or similar ones, these patients 
were eliminated from the experiment to rule out 
uncontrolled variables. 

In Group A there were three elopements, and 
one patient became physically ill; in Group B 
there were two elopements ; in Group C six patients 
were transferred out of the ward; in Group D 
five patients were transferred, and in Group E 
there were three elopements and one death. The 
total number of patients, then, eliminated from 
the experiment was 21, and this included 8 elop- 
ers, 1 who became physically ill, 11 who were 
transferred, and 1 death. Elopers included not 
only patients who left the hospital grounds, but 
also patients who consistently violated the regula- 
tions of open-ward privileges, such as not report- 
ing to assignments or not reporting to their wards 
or meals at prescribed times. Of the original 16 
patients in each group, the final number was 12 
for Group A, 14 for Group B, 10 for Group C, 11 
for Group D, and 12 for Group E, the total being 
59 patients. The behavior ratings for these 59 
patients were used for comparison among groups 
on the L-M Fergus Falls Behavior Rating Scale. 

The comparison among groups with respect to 
pre- and postexperimental MMPI profiles neces- 
sarily included only those patients in each group 
who completed the MMPI both times it was ad- 
ministered, and was further limited to those in- 
cluded in the final 59 patients. For the Groups 
A through FE, the numbers, respectively, are 6, 
10, 7, 0, and 9, for a total of 32 patients. Of the 
original 80 patients who were given the MMPI, 
the respective numbers are 14, 11, 12, 6, and 12, 
for a total of 55 patients completing the MMPI. 
Of the 59 patients remaining in the experiment, 40 
had completed the MMPI the first time, but there 
were 4 in Group A, 2 in Group D, and 2 in Group 
E who would not complete it the second time it 
was given. One patient in Group B and two pa- 
tients in Group D finished the MMPI the second 
time, even though they did not complete it the 
first time. 


Results 
1. Systolic Blood Pressure-—As can be 


noted from Figure 1, both drug groups 
showed a reliable reduction in systolic blood 
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pressure, with the placebo group remaining 
relatively unchanged. 
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Fig. 1.—Systolic blood pressure. 


2. Diastolic Blood Pressure——It can be 
noted from Figure 2 that there was a re- 
duction in diastolic blood pressure in both 
the drug groups, with the placebo group 
again remaining relatively unchanged. 
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Fig. 2.—Diastolic blood pressure. 


3. Weight.—The two drug groups gained 
an average of 4 lb., whereas the placebo 
group showed an average loss of 3 Ib. 

4. Behavior.—There was no significant 
change in over-all behavior found in any of 
the five groups studied as measured by the 
L-M Fergus Falls Behavior Rating Scale. 
As can be noted from Figure 3, there is no 
consistent difference among groups, nor is 
there any trend toward behavioral improve- 
ment perceived in any group that could be 
attributed to drugs, suggestion, increased 
attention, or changes in ward routine. 


GROUP MEANS ON RATING SCALE 
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Fig. 3.—Weekly group means on L-M Fergus 
Falls Behavior Rating Scales. 


5. MMPI Profiles—As can be seen on 
Figures 4, 5, 6, and 7, there were no sig- 
nificant differences found, with one excep- 
tion, on any of the scales on the MMPI 
for the groups studied when the pre- and 
postexperimental profiles were compared. 
The one exception is a significant increase 
on the Hy score for Group A (reserpine 
plus open-ward privileges ). 
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Fig. 4—MMPI profiles for Group A. 


6. Social Adjustment.—Open-ward privi- 
leges did not result in increased socializa- 
tion. No significant improvement was 
found on the scales measuring responses to 
other patients, psychiatric aides, nurses, 
doctors, social workers, and psychologists. 

7. Conformity.—Patients receiving reser- 
pine did not conform better than the placebo 
and no-medication groups to open-ward rules 
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Fig. 5——MMPI profiles for Group B. 
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‘ig. 6—MMPI profiles for Group C. 
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Fig. 7—MMPI profiles for Group E. 


and regulations. Conformity was measured 
by the number of elopements and by the 
number of patients who consistently vio- 
lated the rules of open-ward privileges by 
such behavior as not reporting to assign- 
ments or to their wards or meals at pre- 
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scribed times. The number of patients 
falling in this category was eight, and 
included three in the reserpine group, two 
in the placebo group, and three in the no- 
medication group. 

8. Completion of MMPI.—With respect 
to the patients who for one reason or an- 
other did not complete the MMPI the first 
time it was administered, it was not found 
that resulted in these patients 
taking it the second time it was given. 


reserpine 


Comment 


The finding that the use of reserpine 
resulted in a reliable reduction of both 
systolic and diastolic blood pressure is 
consistent with the findings of other in- 
vestigators. In addition, as was found in 
another study,® reserpine tended to bring 
about a slight gain in weight, while the 
placebo group showed a. slight 
We can offer no explanation to 
explain this loss of weight with placebo 
tablets. 


loss in 
weight. 


The negative results with respect to im- 
provement either behaviorally or as meas- 
ured by the MMPI may be due to several 
factors. First, 8 mg. orally per day may 
not be an effective dosage 
schizophrenic patients. 


for chronic 
Second, reserpine 
may not have a generalized therapeutic 
effect on such chronically disturbed pa- 
tients. Third, the administration of the 
drug may not have been continued over a 
sufficient time to obtain positive results. 
As to the amount of the drug given to the 
patients, it compared very favorably with 
the dose given by other experimenters who 
have reported positive results, and in many 
cases was considerably more than has been 
given by others. 

As part of the original design, we planned 
to administer the drug for a period of 90 
days. As a result of surveying the litera- 
ture for previously reported studies of the 
use of reserpine, it seemed reasonable to 
assume that positive changes in behavior, 
if they were to occur, would begin to mani- 
fest themselves within this period of time. 
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We also decided to check results at the end 
of the 90-day period, and, if some improved 
behavior the 
drug for a longer period. Since no 
changes were noted, it is our opinion that 
three months on the drug was a sufficient 
test of its effectiveness. 


was observed, to continue 


We feel that reser- 
pine given at random to chronic schizo- 
phrenics is of little effectiveness, and that 
further research should be directed toward 
the development of a set of criteria to be 


used for the selection of patients who 
might profit from such treatment. 
Although other studies have indicated 


that increased attention, changes in ward 
routine, and suggestion have resulted in 
improvement of behavior, this was not 
found in this study. We feel that such fac- 
tors were kept to a minimum in this study, 
since ward activities were unchanged and 
all of the patients were already assigned 
to various activities that kept them busy 
during the day. The number of ward per- 
sonnel was not increased, and they were 
instructed not to show any increased atten- 
tion to the patients or to comment on the 
purpose of the drugs. 


No harmful side-effects were noticed 
with the use of reserpine, except in one 
patient who developed Parkinson-like 


syndrome. This disappeared upon discon- 
tinuance of the drug. 

As has been pointed out, not all the 
patients completed the MMPI; so it was not 
possible to compare the MMPI profiles of 
all the patients in each of the groups. Fail- 
ure to complete the MMPI was attributed 
to several things, including negativism and 
hostility, confusion, and inability to under- 
stand directions; a few patients were mute 
and would not attempt to answer or look at 
any of the cards, and a few sat in front of 
the MMPI boxes apparently hallucinating 
constantly. Some of these patients spent 
as long as three days on the test without 
completing it; so further attempts at testing 
were discontinued. The only change in the 
MMPI profiles which was significant at 
the 0.05 level was an increase on the Hy 
scale for Group A, and this finding might 


be expected to occur by chance when the 
total number of comparisons made is con- 
sidered. 

The granting of open-ward privileges to 
chronic schizophrenic patients who have 
been on a locked ward for a number of 
years did not seem to have any positive 
effect on their behavior. It did not result 
in increased socialization or improved in- 
terpersonal relationships, and it did not 
seem to serve as a reward or as an incen- 
tive to change their behavior in a more 
socially acceptable direction. Patients who 
were not reporting to their assignments or 
to the ward at prescribed times were warned 
about the possible loss of their privileges, 
but this did not seem to be effective in 
changing their behavior. As mentioned pre- 
viously, patients in open-ward groups who 
violated the rules and regulations of open- 
ward privileges were returned to locked 
sections and were dropped from the ex- 
periment. However, weekly ratings of them 
were continued, and these ratings did not 
indicate any negative change in behavior 
as a result of the loss of open-ward privi- 
leges. This raises the question as to whether 
being placed on an open ward is very mean- 
ingful and rewarding to patients similar to 
those used in this experiment. It suggests 
that awarding of open-ward privileges is 
insufficient to produce improved behavior, 
and that such a change in ward status should 
be utilized in conjunction with a total-push 
type of program, which can usually be more 
effectively used with open-ward patients. 

One of the most interesting results of the 
experiment is the discovery that even with 
such a crude screening method as was used 
in this study potential elopers could be re- 
duced to a minimum. Of the total number 
of eight listed as “elopers,” only three ac- 
tually left the hospital grounds. One of 
these was picked up by hospital personnel ; 
one called the hospital from a nearby rail- 
road depot to ask to be returned to the 
hospital, and one went to his home. The 
parents of this patient called the hospital 
to report his arrival and to request that 
they be allowed to keep him with them. 
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This finding would suggest that many of 
the other patients in the hospital who have 
been on locked wards for many years could 
be placed on open wards, or that many of 
the locked wards could be changed to open 


ones. At the present time 45% of the 


patients in this hospital are on open wards, 
and it is planned to increase this percentage 
despite the findings of this study that open- 
ward privileges per se are not sufficient to 
produce desired changes in chronic schizo- 


phrenics. There are several reasons for 
this planned change. First, there would be 
a lessening of some of the administrative 
problems on the ward. An obvious example 
is the reduction of time spent by the psy- 
chiatric aides in transporting patients to 
the various activities in other sections of 
the hospital. Second, it would make avail- 
able to the patients many activities which 
are therapeutic but which are not available 
to closed-ward patients because of the num- 
ber of personnel that would be required 
for supervision. This applied especially to 
the many recreation activities that are con- 
ducted on the hospital grounds. Third, the 
opening of the ward for this study resulted 
in greatly increased morale of the person- 
nel members on the ward. They no longer 
felt that they were working on one of the 
“hopeless” or “back” wards in the hospital, 
or that nobody was paying any attention to 
what was going on in their building. 
Fourth, it would mean a gain in the number 
of open-ward beds in the hospital and 
would reduce some of the “waiting time” 
of patients on closed wards until open-ward 
beds were available. 


Summary 


Eighty chronic schizophrenic patients on 
a closed ward were divided into five groups 
of 16 patients each. One group was given 
reserpine and open-ward privileges; one 
group given open-ward privileges 
without medication; one group was given 


privileges and 


was 


open-ward placebo; one 
group remained on a locked section and 


was given reserpine, and one group re- 
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mained on the locked section without medi- 
cation. The drug groups were given 4 mg. 
orally each day for 30 days, and this was 
increased to 8 mg. orally per day for the 
next 60 days. The placebo group was given 
identical-appearing placebos in the same 
amount. All groups were studied for eight 
weeks prior to and for four weeks subse- 
quent to this period of 90 days. Weekly 
ratings of behavior were made throughout 
the entire six months, and the Minnesota 
Multiphasic 
given before and after the three-month 
period of medication. Measurements were 
made of blood pressure and weight at 
regular intervals. 


Personality Inventory was 


Conclusions 


1. Reserpine in oral doses of 8 mg. per 
day did not result in improvement, as 
measured by rating scales and by the 
MMPI, in chronic schizophrenic patients. 

2. Patients receiving reserpine did not 
adjust better on the open ward than 
patients receiving no medication, as meas- 
ured by the rules of 
the ward and the number of elopement. 

3. Awarding of open-ward privileges 
did not result in improved interpersonal 
relationships or behavioral improvement. 

4. Reserpine did effect a lowering of 
blood pressure. 

5. Reserpine resulted in a slight weight 
gain. 

The Upjohn Company furnished us with the 
placebo; C. Lewis, M.D., Manager, authorized the 
project; W. B. Hall, M.D., ward physician, co- 
operated and assisted in setting up the project on 
his ward, and all the nurses on the ward assisted. 
Psychiatric aides rated the patients throughout 
the entire experiment. 


conformity to 
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rogression of Effects of oLysergic AMeid 
Diethylamide [LSD/ 


SANTO SALVATORE, M.A. 
and 


ROBERT W. HYDE, M.D., Boston 
Introduction 

Since the Swiss chemist Hoffman, on 
April 16, 1943, accidentally discovered the 
mental effects of lysergic acid diethyla- 
mide (LSD-25), a great many experi- 
ments with the drug have been reported 
in various journals. Observations show 
most agreement in the area of physical 
subjective symptoms and unreality and 
least agreement in changes of mood and 
behavior. 

Tremor, nausea, dilation of pupils, 
perspiration, and changes in blood pres- 
sure have been consistently found. The 
observed mental effects have been more 
at variance. Busch and Johnson,’ inter- 
ested in LSD-25 as a possible therapeu- 
tic agent, have found it to cause in- 
creased activity, exhibition of emotion, 
and expression of psychopathology, with 
only short periods of confusion and occa- 
sional visual hallucinations. Similarly, 
Sandison, Spencer, and Whitelaw? em- 
phasize reliving of repressed personal ex- 
periences resulting from nonselective dis- 
turbance of the unconscious. Savage,’ 
in a clinical psychological study, has 
found the mood to be one of aggrandize- 
ment, omnipotence, and euphoria with 
hallucinations frequent, while in a later 
analytic study* he emphasizes hallucina- 
tions and ego disturbances, suggesting 
that loss of ego feeling progresses from 
legs and genitals to arms and trunk, af- 
fecting the face and lips (first to be in- 
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cluded in the ego) last. Hoch, Cattell, 
and Pennes,> comparing the effects of 
mescaline and 


groups of 


lysergic acid on three 
patients, report a wider 
variety of changes than other authors 
as effects of LSD, finding perceptual 


alteration in the foreground with visual 


illusions and hallucinations very com- 


mon. Although there is a tendency to 
disinhibition and increased psychomotor 
activity, there is also found a comfort- 
able lassitude and sedative effect. These 
authors found that the emotionality of 
the reaction varied with their three 
groups, being most intense with pseudo- 
neurotic schizophrenics and least intense 
with deteriorated schizophrenics. 


DeShon, Rinkel, and Solomon,® doing 
a complete psychiatric assessment and 
working with normals, found that in- 
difference and blunting were protracted, 
with suspiciousness and hostility tran- 
sient, that behavior characterized 
chiefly by underactivity lack of 
spontaneity, that disturbances of per- 
ception were mostly of the illusional 
type, and that depersonalization, as well 
as_ hallucinations, 


and 


when present, was 


closely related to feelings of unreality. 


the and lack 
of agreement, Abramson and _ associates * 


Noting inconsistencies 
investigated statistically the answers of nor- 
mal subjects to a list of symptoms. They 
report that there are significant increases 
in the number of normal subjects respond- 
ing with zero, 50y and 100y of LSD. The 
authors add the suggestion that the sub- 
jective quality of a symptom with 100y may 
well be different from that of the same 
symptom reported with placebo. 
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PROGRESSION OF LSD EFFECTS 
the diverse some 
writers have conceptualized the effects 
of LSD and related drugs by invoking 
ego psychology. Thus, Lindemann and 
Clarke,* on the assumption that drugs 
produce changes in the integrative func- 
tions of the ego, go on to enumerate the 


Among 


reports, 


changes caused by different drugs. Per- 
sonality has not been systematically ex- 
plored as a variable in reaction to the 
same drug, but has been alluded to by 
Hoch,® who found differences in the re- 
actions of his patient groups, and by 
Savage,* who points out that distortions 
of reality may be accompanied by either 
euphoria or anxiety. 

In general, we say that the discrepan- 
cies in observation are not surprising, 
considering that the reports on LSD 
refer to patients as well as normals, and 
to different doses of the same drug and 
that they are fitted into different con- 
ceptual frameworks for economical pur- 
poses. The dosage factor may partially 
account for the lack of agreement in 
general, and specifically for the findings 
of Sloane and Lovett Doust ® of no meas- 
urable impairment or change in several 
psychological functions. They adminis- 
tered only 40y to their normal subjects, 
the Psychopathic 
Hospital® and Mount Sinai Hospital ? 


whereas in Boston 
reports of positive findings larger doses 
were used. 

Moreover, the importance of the atti- 
tude of the experimenter and of other 
people interacting with the subject tends 
to be consistently minimzed. Hyde ™ has 
shown that the affective interplay of sub- 
jects and experimenters has a mirror 
effect; that the strong affective relation- 
ships of hostility and affiliation are dis- 
torted much more frequently than the 
impersonal, empathic, and nurturant in- 
terplay, that 
the type of distortion corresponds to the 


and, further, qualitatively 


type of affect. Bockoven,* stimulated by 
Hyde’s findings and attempting a com- 
prehensive search for the effects of LSD, 
has stated that when the results are 
studied from the larger perspective of 
social psychology scarcely any specific 
psychological effects can be identified 
which cannot be better accounted for in 
terms of social factors. 


The preceding review demonstrates 
the existing need for a clearer documen- 
tation of the LSD syndrome. Clinical 
evaluation without agreement as to the 
categories or functions to be evaluated 
plus lack of definitions lead to apparently 
discrepant observations, on the one hand, 
while the perspective of social psychology, 
dealing with the multiplicities of interper- 
sonal relations, tends to confound the direct 
effects of the drug by absorption into the 
social matrix. On the basis of our experi- 
ments, it is felt that differences in dosage 
and phase of the LSD reaction observed 
account for many of the discrepancies. The 
purpose of this paper is to identify a pro- 
gression of phases in the LSD reaction at 
our standard dose level.j Through this, 
it will be seen that certain apparent dis- 
crepancies in the comparison of other 
studies may be reevaluated. 


Method 


The literature is in general agreement 
that the subject reports symptoms within 
30 minutes after ingestion of LSD-25 and 
that cessation occurs within 12 heurs. De- 
Shon ® and associates describe three major 
phases, lasting 12 to 16 hours, and a fourth 
phase, of mild after-effects, lasting for 
several days. The first phase was the 
period of administration of the drug to 
the height of the reaction. The second 
phase was the height of the reaction, 


* Bockoven, J. S.: Effects of Social Situa- 
tions on the Quality of Interpersonal Relations 
and Symptom Intensity in Lysergic Acid 
Psychosis, 1953 Annual Report to Geschickter 
Foundation. 

+ Our standard does is ly per kilogram of 
body weight. 
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lying within a time span of one to five 
hours, and the third phase, the period 
from the end of the height of the reaction 
until evening, was characterized by reduced 
activity, poverty of thought, indifference, 
and flat affect. The height of the reaction 
occurring rarely after five hours, onset, 
peak, and decline are included in the 
present observations by listing symp- 
toms for a period of eight hours. 

The data used in this study were the ob- 
server's notes. During the experimental day, 
the subject was accompanied by a trained 
observer, who recorded, verbatim, the sub- 
ject’s conversation with others, his facial 
expression, posture, and motor responses. 
The protocols used were those of the first 
20 experiments on 18 normal subjects re- 
ceiving ly per kilogram of body weight. 
Symptoms were classified from the obser- 
ver’s protocols for each hour of the eight- 
hour period according to the criteria of 
peculiarity, intensity, duration, and fre- 
quency. 

Having been impressed by the pen- 
chant of LSD experimenters to use “ob- 
jective” techniques and categories and 
to concentrate on hallucinations, de- 
lusions, depersonalization, and other 
pathological segments, we decided to 
define our symptom groups in terms of 
the bipolar relation of subject and en- 
vironment, thus not precluding “normal” 


behavior from our results. Our symptom 
grouns, with their rationale, follow: 


sexual desire, 
giddiness—intoxica- 
which dissipate subject’s 
affect into acceptable social channels 


verbalized 
friendliness, 


1. Gregariousness: 
elation, 


tion symptoms 


Anxiety and Apprehension: symptoms of 
affective quality wherein the subject con- 
tains his affect 

Irritation and Hostility: symptoms which 
mediate communication of subject's affect 
to his environment 

Neuromuscular symptoms: heaviness, rest- 
lessness, tenseness, 


ness, fatigue 


weakness, tremulous- 
Cutaneovascular 
cold, warmth, 
dizziness 


symptoms: 
numbness, 


perspiration, 
tingling, and 


6. Awayness: apathy, depression, indifference, 
lethargy, disinclination to 
talk, indicating that 
expression of affect is not overtly sought 


seclusiveness, 
lassitude—symptoms 
Confusion of tearfulness, sus- 
ambivalence — se- 
vere, subjectively incapacitating symptoms 


Thought: 
piciousness, perplexity, 
Perceptual Distortion: visual misperception 


ot the environment, especially of other 


people 
Unreality: inexplicable pervasive feelings of 


strangeness, accompanied by acceleration 
time, 


some subjects exacerbated by anxiety 


or cessation of loss of reality, in 


Inappropriate Laughter and Smiling: in- 


advertent communication to the environ- 


ment of involuntary affect 


Equivalence; Disparity; Apology 


In presenting our results, we are faced 
with the possibility of either recording 
the number of symptoms in each cate- 
gory or indicating the hour of maximal 
symptoms for a category as a norm and 
the remaining hours as percentages of 
the maximum. We chose the latter course. 
The rationale for such presentation stems 
from the disparity of number and type 
the groups, 
which, when plotted by number alone, 


of symptoms in various 
would give the impression of physical 
dysfunction as the main action of LSD. 
While Neuromuscular and Cutaneovascu- 
lar symptoms would seem paramount in 
the symptom picture, Unreality and Per- 
ceptual Distortion would appear to be of 
minor importance when only numerical 
The latter 
symptoms, however, are among the most 
unique reactions caused by the drug. A 
symptom entered under Unreality must 
be of relatively protracted duration and 


incidences are considered. 


would be entered only once in a time 
period; those of the physical type are 
often momentary and usually have sev- 
eral entries in a time period. By rep- 
resenting the frequency of each category 
of symptoms in any hour as a percentage 
of the frequency in a maximal hour, we 
relate the frequency of each symptom 
hour to its own norm and, at the same 
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time, provide a quantitative basis for 
comparison with other symptoms. 


Results 


Gregariousness (Fig. 1), a “normal” 
and acceptable outlet, is at a maximum 
during the first hour after the ingestion 


of LSD. It declines slowly but steadily 


the third and fourth hours, at 


time the effects of 


which 
LSD are felt most 
intensively by the subjects.—t Here it 
must be noted that this symptom group 
denotes an unpleasant affect, of which 
the subject has awareness. It is of sig- 
nificance, then, that awareness of Anxiety 
and Apprehension is marked in the first 


until the fifth hour, before it rises in hour, when LSD effects are neither very 
x 7s 
Fig. 1—Gregariousness 
nr x= (solid line), and anxiety 
and appreciation (bro- 
2 < 
= 
/ a 3 q Ss é 7 7 
HOVR AFTER £5D. 
100 
« 15 
$3 
9 
Fig. 2—Hostility. 
vin 
x ar 
< 
/ a 3 7 


HdVR AFTER KDB. 


the sixth and seventh hours. This type 
of expression does not fall below 50% 
of maximum, indicating that even under 
the most unusual of stresses some sub- 
jects are still able to channel 
energy into appropriate outlets. 


some 


The syndrome of Anxiety and Appre- 
hension (Fig. 1) is similar to Gregarious- 
ness insofar as it has its peak in the 
first hour. The drop in the second hour, 
however, is marked and remains low in 


INGESTION 


noticeable nor very marked. There is a 
slight tendency for Anxiety and Appre- 
hension to the fifth hour, 
before the again declines 
toward the end of the day. 

Irritation and Hostility are also nor- 
mal outlets, and we would expect them 
to follow the pattern of the previous 


t Morimoto, K.: Subjective Graphic Study of 
LSD Symptom Intensity, 1953 Annual Report to 
Geschickter Foundation. 


increase in 
syndrome 
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two groups. A satisfactory explanation 
of the divergence of this symptom group 
from the form of the rest of the “normal” 
processes (Gregariousness and Anxiety) 
entailed a minute search of protocols. 
The subject, confronted with a psychotic 
experience and in the midst of experi- 
menters and authority figures, would not 
be expected to show hostility." For 
the most part this is the case, since as 
a group of symptoms the count at its 
maximal hour is smaller than that 
any group, with the exception of In- 
appropriate Laughter and Smiling. Fur- 
ther, probing into the protocols reveals 


of 


joc 


7s 


HOVA 


Fig. 3—Neuromuscular 
symptoms (solid line) 
and cutaneovascular 
symptoms (broken line). 
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ond hour, drop sharply in the third hour, 
and wane gradually from the fourth hour 
onward. 

Neuromuscular and Cutaneovascular 
symptoms are most often considered the 
physical correlates of anxiety and/or 
tension, and may also be regarded as 
the beginning phases of depersonaliza- 
tion.” In these results, they are the first 
symptoms which the subject reports as 
drug-induced changes and appear along 
with the Gregariousness and Anxiety. 

The symptom group termed Awayness 
(Fig. 4) has a remarkable growth in 
the second hour. The nonrelation or lack 


/ 


Hover 


that in our experimental situation hos- 
tility has an inverse relationship to 
anxiety; i.e., anxious subjects were least 
likely to be hostile. Situationally, our 
subjects are encouraged to relate by re- 
porting experiences and symptoms to the 
experimenters. In refractory subjects 
this pressure to relate is countered by 
hostility and suppression of psychotic 
phenomena. 

Neuromuscular symptoms (Fig. 3) are 
observed in great quantity during the 
first hour of LSD psychosis. They at- 
tain a maximal peak in the second hour, 
followed by a sharp decline in the third 
hour and gradual decline thereafter. 
Symptoms of the Cutaneovascular va- 
riety adhere to a very similar pattern. 
They have a large relative frequency in 
the first hour, reach a peak in the sec- 
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of interpersonal processes signified by 
the appellation is seen only sporadically 
in the first hour, when the physical symp- 
toms have been found to be already 
present in quantity. In the second hour, 
this type of behavior is trebled and 
shows a slight increase in the third hour, 
at which time somatic complaints are 
considerably reduced. Of note here is 
the trough in the fifth hour, which will 
interest us later. Awayness has both ad- 
justive and maladjustive components, for it 
may be used as a strategic withdrawal from 
interaction in order to arrive at a satisfac- 
tory solution of complex interpersonal 
processes, or it may reflect a passive, in- 
ferior adaptation of resources, 
which, in its extreme, is viewed as a 
psychological death. In this context, the 
relation of Thought Confusion to Away- 
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ness (Fig. 4) is regarded as significant; 
failure of intrapsychic mastery or con- 
flict about utilization of this withdrawal 
defense results in Thought Confusion in 
some subjects. It would seem implied 
that at mastery 
(Awayness) of a stressful situation re- 


attempts symbolic 


sults in the subjectively crippling symp- 
toms of Thought Confusion. 


The frequency of Inappropriate Laugh- 
ter and Smiling (Fig. 6) is small, but 
its relationship to Anxiety and Hostility 
shall be discussed, for the dichotomy of 
anxious and hostile subjects yields a 
correlation indicative of personality 
types. In our group of anxious subjects, 
Inappropriate Laughter and Smiling has 
an inverse relationship to Hostility. As 


Fig. 4—Awayness 
(solid line) and thought 
confusion (broken line). 


Fig. 5.—Perceptual dis- 
tortion (solid line) and 
unreality (broken line). 
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Perceptual Distortion, like Awayness, 
has a sharp increase in the second hour 
and is maintained high up to and in- 
cluding the sixth hour. Pervasive feel- 
ings of unreality are almost absent in 
the second hour, but rapidly increase to 
a maximum in the third hour, remain 
high in the fourth hour, but wane fast 
in the fifth hour. Unreality seems to lag 
Perceptual Distortion in the same man- 
ner that Thought 
Awayness. 


Confusion follows 


7 
HOVR AFTER INGESTION 


laughter increased, in the fourth hour, 
hostility decreased ; as hostility increased, 
in the fifth hour, laughter dropped out 
entirely, and as laughter increased, in 
the sixth hour, hostility again decreased. 
In the hostile subjects the relationship 
is positive. In this group both Hostility 
and Inappropriate Laughter and Smiling 
reached a peak in the third hour and a 
trough in the fourth and fifth hours. 
The anxious subject is aware of his 


need of reassurance from the observer 
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Fig. 6 —Inappropriate 
laughter and smiling. 
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and cannot, therefore, be rejecting of 
him. 

In Figure 7 related symptom groups 
are shown together. The major dis- 
crepancy of form occurs in the non-nor- 
mal, nonsomatic symptoms at the fifth 
hour. Examination of the decrease and 
increase of these symptom groups reveals 
that the decrease of Unreality in the 
fifth hour is accompanied by a decrease 
in Awayness, Thought Confusion, and 
Inappropriate Laughter and Smiling. 
The increased or same normal processes, 
at this same hour, would lead us to be- 
lieve that the psychotic experience was 
over and that integration of said expe- 
riences was being made. However, the 
somatic processes and perceptual distor- 
tion in the hour are unchanged, indicat- 
ing that the subject is still giving reality 
to unreal experiences (Perceptual Dis- 
tortion) or somatizing affect (physical 


foe 
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symptoms). The subject’s apparent inte- 
gration of the lysergic experience is pre- 
mature. 

The relapse in the sixth hour sub- 
stantiates the thesis of premature inte- 
gration. The subject, again aware of 
strange and alien sensations, becomes 
preoccupied. Other people’s actions 
being incongrous with his internal orien- 
tation, he responds with inappropriate 
laughter and smiling. Conversely, the 
subject’s atternpt to behave normally in 
the fourth and fifth hours is reflected by 
a decrease of inappropriate outbursts. 


Consolidation and Comment 


The presentation was influenced by 
two overlapping factors: the hour that 
the symptom group was maximal and 
the type of symptom groups. Gregarious- 
ness, Anxiety and Apprehension, Irrita- 


Fig. 7—Normal: gre- 
gariousness, anxiety, hos- 
tility (solid line). So- 
matic: neuromuscular and 
cutaneovascular (broken 
line). 
matic: awayness, thought 
confusion, 


Abnormal nonso- 
inappropriate 
laughter and smiling, per- 
ceptual 


distortion, un- 
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reality (line of dots and 
dashes ). 
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TABLE 1. 
Hour 1 2 
Figure 1 
Grevariousness 100 78 
Anxiety and apprehension 100 36 
Figure 2 
Hostility 78 67 
Figure 3 
Neuromuscular symptoms 92 100 
Cutaneovascular symptoms 91 100 
Figure 4 
Thought confusion 7 71 
Awayness 35 96 
Figure 5 
Perceptual distortion 36 95 
Unreality 27 
Figure 6 
Inappropriate laughter and smiling 71 86 
Figure 7 
Normal | 100 7 
Somatic 92 100 
Abnormal Nonsomatic 32 87 


Percentages for the Seven Figures 


3 4 ) 6 7 8 
67 61 0 67 72 33 
45 36 55 45 27 18 
100 33 78 56 44 22 
9 33 22 18 
61 52 52 35 22 9 
OF 100 ) AO 7 7 
100 &l 62 91 42 2. 
100 77 27 14 
100 82 0 18 
100 71 14 57 43 0 
| 
i 50 61 | 61 | 586 28 
| 61 55 50 37 2 | 41 
| 100 88 55 67 28 | 16 


tion and Hostility (Figs. 1 and 2) form 
a syndrome which is familiar to our 
everyday experience; they can be found 
in a normal sampling of people going 
through their routine activities. The first 
two mentioned manifestations of normal 
behavior are at a peak immediately after 
the ingestion of the drug, while Irrita- 
tion and Hostility is seen infrequently, 
and only in a minority of subjects. The 
subject placed in a novel social situation 
of experimental design and faced with 
the prospect of a psychotic experience 
can be said to be appropriately friendly, 
appropriately anxious, and minimally 
hostile. This is a pattern of behavior 
most conducive to securing nurturance 
and affiliation and warding off unpleasant 
action. As the drug becomes effective, 
other patterns become operative. 

The second set of symptom groups 
which cluster together under a wider 
category are the Neuromuscular and Cu- 
taneovascular symptoms, as shown in 
Figure 3. These physical signs are the 
first indication which the observer has 
that au abnormal process may be taking 
place in the subject. Somatic phenomena 


occur with great frequency in the first 
hour and are most marked in the second 
hour. Gregariousness, and Anxiety and Ap- 
prehension are declining in the second 
hour, while Neuromuscular and Cutaneo- 
vascular symptoms are increasing. It 
could be said that the latter represent 
anxiety equivalents and, broader, affect 
equivalents.’* Physical signs and symp- 
toms, often regarded as neurotic, may 
also be the normal response of the sub- 
ject to a stressful situation.1% As other 
types of symptoms appear in the third 
hour, somatic signs are less numerous 
but are maintained until the fifth hour. 

The third set of symptoms is con- 
sidered ideational, or internalized (Fig. 
4). The subjective rumination and with- 
drawal of the Awayness symptoms may 
result in confusion, manifested by para- 
noid ideas or exaggerated emotional out- 
let, such as crying. The extended peaks 
of the Awayness and Thought Confusion 
groups overlap, and in some subjects 
these symptoms overshadow the peaks 
of somatic dysfunction, Perceptual Dis- 
tortion, and Unreality. Any and all of 
the latter may serve to precipitate Away- 
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ness and Thought Confusion, which, in 
turn, may serve to conceal what both 
subject and observer regard as psychotic 
phenomena (Distortions and Unreality). 


The fourth set of symptoms consists of 
Perceptual Distortion and feelings of 
Unreality (Fig. 5). Having in common 
a perceptual element, these two differ 
in that the former is customarily un- 
accompanied by affect, perhaps being an 
ego defense against the recognition of 
inadmissible impulses and emotions, 
while the latter goes by the feelings of 
unreality. Perceptual Distortions and 
Unreality are both at a peak in the 


Symptom Class 


Normal 
Gregariousness 
Anxiety 
Hostility 


Somatic 
Neuromuscular 
Cutaneovascular 


Abnormal Nonsomatic 
Awayness 
Thought Confusion 
Perceptual Distortion 
Unreality 
Inappropriate Laughter and Smiling 


third hour, but Unreality stays high in 
the fourth hour, thus indicating possi- 
bly that after a final attempt to ward 
off objectionable feelings by somatizing, 
mentalizing, and misperceiving the 
reality of situations, the objectionable 
impulses and affects are again felt clouded 
in the aura of unreality. 

In summary, the peak of the symptom 
group is later in time as we proceed 
from normal behavior to somatic dys- 
function to mental and perceptual aber- 
ration (Table 2 and Fig. 7). Normal be- 
havior overlaps and appears to be sup- 
planted by physical complaints, which, 
in turn, give way to ideational preoccu- 
pation, distortions of reality, and un- 
reality feelings. The impression is that 
a cycle is completed by the return of 
affect. 
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Conclusion 


In our introduction we listed points 
of view. Some workers emphasized the 
therapeutic possibilities of LSD; others 
focused attention on hallucinatory, de- 
lusional, and depersonalization material. 
Our own results, undoubtedly influenced 
by the schema selected to condense the 
raw data, resulted in a differential pro- 
gression of variously rationalized groups. 
We then interpreted the progression of 
groups as the substitution of diverse 
mechanisms as a method of warding off 
objectionable feelings and impulses. 
Whether the progression of such mech- 
anisms can be manipulated toward thera- 
peutic ends cannot be resolved from 
these observations. Additionally, 
sonality factors and_ situational 
minants must be considered. 


per- 
deter- 


Hyde has shown that exacerbation 
or alleviation of symptoms in the lysergic 
psychosis is partially dependent on the 
situation of which the subject is a part 
and that the subject’s perceptions (hallu- 
cinations and delusions) are conditioned 
by the attitudes and feelings of those 
people with whom he interacts. 

Bockoven’s point of view,§ that as 
the lysergic symptoms are analyzed in 
the context of social psychology they 
seem to take meaning as adaptive to 
the situation, is pertinent. As the ob- 
server removes himself from his fixed 
point of reference and analyzes the total 
situation for its import on the lysergized 
subject, he understands that what on 
the surface may appear as hallucination 
and delusion may actually turn out to 
be a penetrating insight or perception 
the meaning of which may not be ap- 
parent to either subject or observer. 

We conclude that the progression of 
mechanisms seen with LSD may be used 
either as a means of observing and dis- 


§ Bockoven, J. S.: Effects of Social Situations 
on the Quality of Interpersonal Relations and 
Symptom Intensity in Lysergic Acid Psychosis, 
1953 Annual Report to Geschickter Foundation. 
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playing curious “pathological” phenom- 
ena or as a therapeutic aid in making 
defense mechanisms available for scrutiny 
to subject and therapist. The purpose 
served will depend upon the skill, in- 
clination, understanding, and intention 
of both subject and observer. 


Summary 


After summarizing some of the lysergic 
literature and the need for documentation 
of the LSD syndrome demonstrated, we 
defined 10 symptom groups in terms of 
the bipolar relationship of subject and 
environment. 

A step-like progression is noted in our 
results: 

1. Normal processes of Gregariousness 
and Anxiety and Apprehension are most 
marked in the first hour, when the drug 
action is not fully effective. 

2. Somatic symptoms appear in the 
first hour, reaching a peak in the second 
hour. 

3. Perceptual Distortion, present in 
the first hour, increases in the second 
hour and is at a peak in the third hour. 

4. Unreality is at a peak in the third 
hour and is well maintained in the fourth 
hour. 

5. Awayness or ideational phenomena 
accompany the preceding processes from 
the second to the sixth hour. 

6. Thought Confusion, with its peak 
at the fourth hour, is interpreted as the 
break through when attempts at intra- 
psychic mastery of stressful situations, 
as indicated by the Awayness phenom- 
ena, fail. 

7. The trough, in the fifth hour, of 
Awayness is seen as a premature at- 
tempt to integrate the experience and 
behave normally. 


[The hypothesis is offered that ob- 
jectionable impulses and _ feelings are 
warded off progressively by diverse 


mechanisms. Somatization of affect may 
be succeeded by misperception of reality 
and feelings of unreality, while preoccu- 


pation in the mental sphere may accom- 
pany any of these processes. A cycle 
seems to be completed with the return 
of feelings of unreality.] 

8. After the sixth hour, all symptom 
groups, with minor exceptions, show a 
general decline. 

Therapeutic potentialities of LSD are 
mentioned. 
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Introduction 


Reserpine,* a pure crystalline alkaloid 
of Rauwolfia, has received considerable 
attention by psychiatrists during the 
past two years. Although initial clinical 
studies were designed to demonstrate its 
effectiveness in producing mild, sustained 
lowering of blood pressure, the literature 
now commonly reports the drug to have 
a tranquilizing effect on patients with 
psychoneurosis, as well as_ producing 
“marked improvement” in such mental 
diseases as _ schizophrenia, paranoia, 
manic status, and dementia paralytica and in 
some cases of depression. 


The enthusiasm with which many re- 
chronic mental hospital patients has been 


noted. Hollister and associates! report 
“unequivocal” improvement in 6 of 19 
patients receiving 2 mg. of reserpine orally 
for 50 days. (The basis for evaluation 
is not clear.) Campden-Main and 
Wegielski? report a definite “reserpine 
effect” at the end of an experimental 
period in which the oral dosage was as 
little as 3 mg. of reserpine per day. Be- 
havioral changes were measured by the 
Ferguson Hospital Adjustment Scale.+ 


Received for publication Sept. 23, 1955. 

* The supply of reserpine (Serpasil) was cour- 
teously supplied by the Research Department, Ciba 
Pharmaceutical Products, Inc., Summit, N. J. 

+ Ballachey, E. L.; Ferguson, J. T., and Mc- 
Reynolds, P.: Hospital Adjustment Scale for Eval- 
uating Patients’ Behavior in a Psychiatric Hospital, 


1951. 
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Others (Noce and Williams* and 
Kline*), using less objective measures 
of behavioral changes, have obtained 
searchers reported results with 
“dramatic” results with minimal dosages 
(less than 4 mg. per day). 


have 


Purpose of Study 


With certain of the above-mentioned 
observations providing the stimulus, the 
present study was formulated with the 
following specific purposes in view: 

1. To evaluate the effect of reserpine 
with respect to the practicality of its 
use on a so-called chronic ward in a 
state mental hospital. This would in- 
volve oral administration of the drug for 
the sake of convenience and a minimal 
dosage of the drug for the sake of 
economy (availability of personnel and 
the cost to us to be of paramount con- 
sideration in the practical use of the 
drug). 

2. To evaluate the effect of reserpine 
through the use of an experimental de- 
sign and method of measurement which 
would greatly minimize the effect of any 
personal investment or bias on the part 
of persons directly or indirectly con- 
nected with the research. It is felt that 
this aspect of experimental design has 
been rather blatantly neglected in cer- 
tain studies recently published. 

3. To determine the effect of in- 
creased dosage of reserpine in accelera- 
ting any changes which might be taking 
place in the patient’s behavior. 


Selection of Subjects 


1. The patients were selected from a so-called 
“back ward” of a state hospital receiving all types 
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of mental patients (St. Peter State Hospital). 
The building from which the subjects were selected 
housed approximately 350 regressed female pa- 
tients. 

2. All patients at this hospital are annually rated 
independently by two raters on the L-M Fergus 
Falls Behavior Rating Scale (L-M Scale). The 
average ratings for the past three years were ob- 
tained, and the patients were selected (through 
I.B.M. tabulating equipment) with respect to 
their over-all ward behavior. The L-M Scale is a 
five-point scale measuring behavior in 11 different 
areas of day-to-day ward behavior, e.g., work, 
response to meals, response to other patients, psy- 
chomotor activity, speech, toilet behavior, etc. It 
uses relatively simple terms and does not require 
the rater to make any inferences above the simple 
behavioral level. It was designed with the ob- 
jectives of sensitivity to behavioral change, ade- 
quacy of behavioral sample, and rapidity of rating. 
It is sufficiently reliable and objective to minimize 
the effect of the raters’ subjective “feelings” on 
their ratings. 

3. All patients over the age of 65 were elimi- 
nated, and all patients were dropped whose illness 
might be attributed to central nervous system 
syphilis or other clear-cut organic diseases. 

4. One hundred patients with the lowest (poor- 
est behavior) the L-M Scale for the 
past three years were then selected. Of these, 50 
were selected on the basis of aggressiveness and 
other behavior classified as “overactive.” 


scores on 


5. These patients were randomly divided into 
two groups—one to be used as the experimental 
group and the other to be used as a control group. 
No significant differences existed between these two 
groups with respect to age, length of hospitaliza- 
tion, diagnosis, or score on the L-M Scale. 


Procedure 


1. The designation of Group A as the experi- 
mental group (receiving reserpine) and of Group 
B as the control group (receiving placebo tablets 
identical in size and markings) was made by the 
superintendent of the hospital, all others being 
unaware of this designation. 

2. All patients were rated independently by two 
raters on the L-M Scale one week prior to the 
beginning of the administration of the drug, and 
weekly thereafter. These raters were registered 
nurses or psychiatric aides who had been in per- 
sonal contact with the patients for some time and 
who felt comfortable in using the scale. 

3. Prior to the beginning date of the administra- 
tion of the drug, each patient was evaluated by two 
psychologists and a physician. The observations 
made at this time were put in objective form 
through the use of the Lorr-Jenkins Multidimen- 
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t Lorr and others,’ p. 1. 


sional Scale for Rating Psychiatric Patients, here- 
after referred to as the MSRPP.* 

The Multidimensional Scale for Rating Psy- 
chiatric Patients, Hospital Form (MSRPP) is a 


schedule of 62 brief rating scales, 52 of which 
may be scored on the factors: (a) retarded depres- 
sion vs. manic excitement, (b) compliance vs. 
resistiveness, (c) paranoid projection, (d) activity 
level, (¢) melancholy agitation, (ff) perceptual 
distortion, (g) motor disturbances, (1) submissive- 
ness vs. belligerance, (1) withdrawal, (7) self-de- 
preciation vs. grandiose expansiveness, and (k) 
conceptual disorganization. The schedule is de- 
signed so that 40 of the scales are rated by psy- 
chiatrists or psychologists, and the remainder are 
rated by ward personnel. The 
schedule their manual: 


authors of the 
“The schedule 
secures in a relatively objective and quantitative 
form a description of the observable behavior or 
readily inferrable traits and common symptoms of 
hospitalized patients. The scales represent a broad 
sample of important symptoms characteristic of 
the functional psychoses. They demand a minimum 
of interpretation on the part of the observer and 
they yield judgments relatively unbiased by the 
rater’s point of view or theoretical persuasion.” 

4. For a period of two months the experimental 
group received, orally, 1 mg. of reserpine, b.i.d. 
The control group was given placebo in identical 
fashion. Each week during this period all patients 
were rated independently on the L-M Scale by an 
aide and a nurse. 

5. At the end of the first two-month period the 
dose was doubled, and for a period of three months 
thereafter the patients in Group A received 2 mg. 
of reserpine, b.i.d., and those in Group B identical 
amounts of placebo. During this period biweekly 
ratings were obtained on the L-M Scale by inde- 
pendent raters. 


state in 


6. At the end of the treatment period all patients 
were again evaluated by the same two psycholo- 
gists and physician with the MSRPP. 

7. At no time did any person working either 
directly or indirectly with the research know the 
identity of the two groups. 

8. Since the ward physician was unaware of the 
identity of the test and control groups, it was 
necessary to include in the experimental design the 
provision that any patient might be dropped from 
the study if the physician felt that their physical 
well-being was threatened. 


Results 


In the course of the study the physical 
condition of certain patients became such 
that the ward physician felt that medica- 
tion should be discontinued, and they 
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were dropped from the study. During 
the first half of the experimental period, 
one subject was dropped from the con- 
trol group and two were dropped from 
the experimental group. During the last 
half of the experimental period, one addi- 
tional subject was dropped from the 
control group and seven additional sub- 
jects were dropped from the experimen- 
tal group, making a total of 23 controls 
and 16 experimental subjects to survive 
the entire experiment. Upon statistical 
examination, no difference of significant 
magnitude was found to exist on the 
L-M Scale between the 16 surviving ex- 
perimental subjects and the 7 dropped 
experimental subjects in response to the 
first 10 weeks of medication. 

After establishing the comparability 
of the test and the control group on 
both rating instruments and testing for 
homogeneity of variance, the ¢ test was 
used to determine the significance of 
the mean differences between ratings.§ 
On the MSRPP, the mean differences be- 
tween the initial and the final ratings 
on all factors, as well as the total score 
or “morbidity score,” were used. On 
the L-M Scale, the total scores of each 
of three ratings were compared—the 
initial rating, made immediately prior to 
the first administration of the medica- 
tion; the midpoint rating, made imme- 
diately prior to doubling the dose, and 
the final rating, made at the end of the 
experimental period. The mean differ- 
ence of the various ratings of the test 
and control groups on both the MSRPP 


§ The standard formula for the ¢ test involving 
correlated means, in small samples, was used for 
the comparison of those means which resulted from 
rating the same group on two different occasions. 
Where comparisons were made between the mean 
differences of the control group and the mean dif- 
ferences of the test group, the standard formula 
for the ¢ test for uncorrelated means, in small 
samples, was used. 

|| Since, with small samples, it is extremely diffi- 
cult to establish the two assumptions necessary for 
the ¢ test, i.e., homogeneity of variance and normal 
distribution of the trait in the population, many 
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and the L-M Scale were compared for 
statistical significance. || 

Upon examining the data, it was found 
that none of the mean differences were 
of sufficient magnitude to be of “con- 
clusive” significance. As a consequence, 
the following comments’ concerning 
changes in behavior, as measured by the 
MSRPP and the L-M Scale, are to be 
regarded as only “suggestive” evidence 
in favor of the medication. 

The MSRPP.—Upon examination of 
the differences in response to medication 
by the test and the control group, differ- 
ences of “suggestive” significance were 
found on the factors compliance-resis- 
tiveness and activity level, as well as on 
total score, or “morbidity score.” The 
test group appeared to become slightly 
more compliant and to become slightly 
less active, whereas the controls re- 
mained unchanged. The over-all adjust- 
ment of the test group, as measured by 
total score, apparentlv improved, to some 
degree, while the controls showed no 
significant change. These changes, which 
are of “suggestive” significance by our 
rather liberal criteria, might be of less than 
practical importance when compared with 
those for other populations. For example, 
when using a mean and a standard deviation 
derived from a group of mental hospital pa- 
tients given by Lorr and associates,J one 
finds that the total score of our test group 
changes from 13.2 standard deviations above 
the mean to 11.4 standard deviations above 
the mean, a change which might be com- 
pared to a reduction of from 4+ to 3+ 


statisticians recommend that a stringent level of 
significance, e.g., 0.01 and 0.001, be used in work- 
ing with such samples. Because of this, we felt 
some misgivings in choosing the comparatively 
liberal levels of significance of 0.05 as “suggestive” 
and 0.01 as “conclusive” for the rejection of the 
null hypothesis of no difference. It was thought, 
however, that the consequences of rejecting a pos- 
sibly useful drug might be more serious than 
would be an expenditure of additional time and 
money for further research should the results be 
equivocal. 


§ Lorr and others,° pp. 9, 16. 
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in the sugar content of a diabetic urinal- 
ysis. 

The L-M Scale.—The difference in re- 
sponse as measured by midpoint ratings 
made on the group and the mid- 
point ratings on the control group was 
of sufficient magnitude to reach the 
“suggestive” The 
differences in response, as measured by 
the final ratings, were not significant. It 
is interesting to note that during the 
first half of the experimental period the 
behavior of the test group and that of 
the controls both worsened significantly, 
but to a greater degree in the controls 
than in the test group. Further, during 
the last half of the experiment, the 
period of increased dosage, the controls 
improved slightly but the test group re- 
mained unchanged. It would appear, 
then, that the drug had, in small doses, 


test 


level of significance. 


decreased the effect of unknown and 
deleterious factors which caused the 
worsening of behavior in the control 


group. It did not, however, in increased 
doses, maintain the advantage which the 
test group had gained over the controls. 


Conclusions 


mind that the 
drug was evaluated on the basis of mini- 
mal oral doses administered to chronic 
mental hospital patients. Considering 
these restrictions, we can hardly be en- 


It must be borne in 


thusiastic in commenting upon the re- 
sults. There has been no conclusive evi- 
dence of change in the patient’s behavior 
as measured by the two rating tech- 
niques. 

While somewhat less so than at the be- 
ginning, the patients remained very re- 
sistive, overactive, and, in general, poorly 
adjusted upon completion of treatment. 
This improvement is, therefore, negligi- 
ble for practical purposes. Since the 
change from 2 to 4 mg. per day showed 
no practical effect, we cannot be im- 
pressed with the effect of doubling the 
initial dose. 

On the basis of these observations we 


must conclude that reserpine given orally 
to chronic mental hospital patients has 
little or no measurable impact on_ be- 
havior over a five-month period. We, 
therefore, cannot agree with certain other 
authors suggest that a minimal 
dosage of reserpine can produce highly 


who 
positive effects on such patients. 


Summary 


Fifty mental hospital patients were se- 
lected from a regressed ward for an “ex- 
perimental-control” type study to eval- 
uate the behavioral effects of oral dosage 
of reserpine (Serpasil, Ciba) over a five- 
month period. 

Selection of patients was made on the 
basis of irascible ward behavior over a 
three-year period. 

The experimental group was given 1 mg. 
of reserpine b. i. d. for a two-month period, 
followed by 2 mg, of reserpine b. 1. d. for 
a three-month period. The control group 
was given placebo in identical quantity and 
frequency. Identification of the two groups 
was unknown to all persons involved in 
the study. 

Patients were rated on two rating de- 
vices. One was used by ward personnel 
(registered nurses or psychiatric aides), 
and the other was used by two psychol- 
ogists and a ward physician. Ratings of 
the experimental and control groups 
were compared on the basis of their per- 
formance before the study began, at the 
time of increase in dosage, and at the 
completion of the study. 

Using currently accepted statistical 
techniques, improvement of “suggestive,” 
but not 
found in 


“conclusive,” significance was 
total behavioral adjustment, 
activity level, and compliance, as meas- 
ured by the above-mentioned scales; 
however, the magnitude of these changes 
was negligible. 

Reserpine was not demonstrated to be 
of practical value in the large-scale treat- 
ment of chronic, seriously regressed, 


overactive mental hospital patients. 
St. Peter State Hospital. 
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FREDERIC T. ZIMMERMAN, M.D., New York 


Introduction 


In two previous reports * it was stated 
that in the course of investigation on 
the effect of N-methyl-a,a-methylphenylsuc- 
cinimide (PM 396) upon petit mal epi- 
iepsy, a favorable action of this drug was 
noted on the psychomotor element some- 
times associated with petit mal attacks. 
Since to date psychomotor epilepsy is the 
most difficult of all forms of epilepsy to 
treat and there are no outstanding drugs 
in the therapeutic armamentarium for the 
treatment of this condition, this particular 
investigation was carried further. It is now 
possible to report results on 35 cases of 
psychomotor epilepsy treated with this drug. 


Pharmacology 


N-methyl-a,a-methylphenylsuccinimide 
(hereinafter designated by its laboratory 
number PM 396) was synthesized in the 


laboratories of Parke, Davis & Com- 
pany. Figure 1 shows the chemical 
cH, 
o-c c-o 


cH, 
Figure 1 
Submitted for publication Dec. 1, 1955. 
From the Columbia University College of Phy- 
sicians and Surgeons, and the Division of Child 


Neurology, the Neurological Institute of New 
York. 


* References 1 and 2. 
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structure of N-methyl-a,a-methylphenyl- 
succinimide (PM 396; Celontin). 

As was previously reported? in the 
animal laboratory ¢ a dose of 65 mg. of 
PM 396 per kilogram of body weight 
was effective in protecting rats against 
convulsions induced by pentylenetetrazol 
(Metrazol), as against a dose of 125 
mg. of phensuximide PM 334 (Milontin) 
and a dose of 500 mg. of trimethadione 
(Tridione) per kilogram, suggesting an 
effectiveness, gram for gram, roughly 
twice that of PM 334 and eight 
times that of trimethadione. Biochem- 
ical, hematologic, and urinary findings 
remained within the normal range in 
animals given relatively large doses for 
prolonged periods of time. 


Definition 


The term psychomotor epilepsy is not 
a completely satisfactory term for de- 
scribing seizures of the kind reported 
upon here. In its present usage it gen- 
erally refers to that form of epilepsy 
characterized by automatic, stereotyped 
movements, which are reflections of dis- 
ordered and confused psychic function- 
ing. A wide range of behavioral man- 
ifestations is usually present, however, 
and the physician is faced with the diffi- 
cult task of accurate clinical differentia- 
tion and diagnosis of the psychomotor 
type of seizure. As was mentioned above, 
the problem is often complicated fur- 
ther by the presence of petit mal and/or 
grand mal attacks in the same patient, 
along with psychomotor elements. 


¥ Studies by Dr. Graham Chen, Parke, Davis 
& Company Laboratories. 
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Electroencephalography has contribu- 
ted substantially to the clarification of 
definition in psychomotor epilepsy, and 
as Gibbs and Gibbs point out,’ “continued 
studies have shown that psychomotor 
epilepsy is common, that it is usually 
associated with a focus of seizure activ- 
ity in the anterior temporal area, and 
that this is by far the commonest type 
of cortical epileptic focus.” 

Gibbs and Gibbs also report that “the 
typical psychomotor focus is composed of 
random spikes, but focal grand mal, petit 
mal, and petit mal variant discharges are 
also encountered. No matter what the 
pattern,” according to the Gibbses, “if 
the focus is in the anterior temporal area 
the clinical seizures are likely to be of 
the psychomotor type, manifesting com- 
plex, poorly coordinated movements, and 
confusional behavior. When the dis- 
charge is typical, the clinical seizure is 
typical. If the pattern is atypical—of 
the petit mal or grand mal types, for 
example—the clinical seizure is likely 
to be somewhat atypical, and to include 
features suggestive of petit mal or grand 
mal epilepsy.” 

While these electroencephalographic 
findings are helpful and constitute an 
important step forward in delineating 
psychomotor seizures from other forms 
of epileptic attacks electroencephalog- 
raphers do concede that the correlation 
between EEG data and psychomotor 
attacks observed clinically is often very 
low. According to Gibbs and Gibbs,* 
“The view of psychomotor epilepsy ob- 
tainable from the waking electroen- 
cephalograms is inadequate, for waking 
records show seizure discharges in only 
30 per cent of patients with a clinical 
history of psychomotor seizures, and the 
abnormalities which appear in the wak- 
ing record are often not clearly focal. 
On the other hand, in 88 per cent of 
patients with clinical psychomotor 
seizures only, (i.e., with no other type 
of seizure) recordings made during sleep 
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show focal seizure discharges in the 


anterior temporal region.” 


Selection of Cases 


Cases in the present study were se- 
lected from patients with a clinical his- 
tory of psychomotor seizures over a 
period of years. Table 1 shows the distri 
bution of types of seizures in our series 
of cases, all of which have a psychomotor 
element. 


TABLE 1.— Distribution of Seizures in Our Series 
of Patients with Psychomotor Seizures 


Number Per Cent 


N — 35 
Psychomotor seizures only 25.5 
Psychomotor seizures plus petit 

mal. 17.0 
seizures plus grand 
m 


46.0 
grand mal 
and petit 11.5 


It may be seen from Table 1 that in 
only 25.5%, or approximately one-quarter 
of the total case load, psychomotor 
seizures appeared alone. In three-quar- 
ters of the patients in the series, psycho- 
motor seizures were combined with the 
petit mal and/or grand mal type of at- 
tacks. 

EEG recordings were obtained from 
31 patients in this series having psycho- 
motor seizures. Samples of recordings 
from three of these patients at the be- 
ginning of treatment are given in Figure 
2A, B, and C. 

A, B, and C of Figure 2 show differences 
in EEG patterns of patients with a 
clinical diagnosis of psychomotor sei- 
zures. These tracings range from nor- 
mal (A) toone in which an anterior 
temporal spike focus may be seen (C), 
the latter being suggestive of the psycho- 
motor pattern of seizures when it appears 
in the EEG. The samples (Fig. 2A, B, 
and C) are characteristic of the EEG 
recordings which were obtained in the 
present study showing wide individual 
variation. 
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Tasie 2.—EEG Findings in Patients with Psycho- 
motor Seizures Observed Clinically 


Number Per Cent 
N —3l 

Suggested focus in anterior temporal 

lobe 2 6 
Convulsive features__..._._. ‘ 6 19 
Generally abnormal—no specific 

20 65 
Normal_____. 3 10 


Table 2 summarizes our EEG findings 
for the 31 patients in our series with 
clinical psychomotor seizures and EEG 
recordings taken at the beginning of 
treatment. 

Table 2 indicates that the largest num- 
ber of patients (20, or 65%), had EEG’s 
which showed some abnormality, but 
that this was not peculiar to epilepsy. Six 
other cases (19%) had EEG tracings 
which revealed features often found 
among epileptic patients, but without 
more specific connotation. In only two 


cases (6%) were spiking and anterior 
temporal foci present, and in three cases 
(10%) the EEG recording was normal. 
It was necessary, therefore, to continue 


—Biesier Recordme 


using an empirical method of classifica- 
tion for psychomotor epilepsy, based 
upon seizures, as 
done in the past with the petit mal and 
grand mal types of attacks. 


observation of was 


We believe it should also be remem- 
bered that EEG has certain 
the these 
limits are invariably presented in mathe- 
matical terms and therefore naturally 
foster statistical, but not physiological, 


the limits 


of sensitivity. In literature 


reasoning. In our opinion, the anatomical 
and physiological bases for the limits 
of sensitivity of the EEG are really not 
generally visualized, and it is this lack 
of understanding that encourages the 
“specific compartmentalized 
type of reasoning still so prevalent in 
medicine. The limitations of sensitivity 


area,” or 


of the EEG were demonstrated by Zim- 
merman and Putnam? in investigating 
the relation between EEG and histologic 
changes following the application of 
graded force to the cortex of the cat. In 
that study it was shown that within a 
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Figure 2 (Continued) 
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EEG 


No 


EEG |EEG |CELLS/ EEG |EEG |ceus EEG CEUS/EEG |CELLS 
© Davs|4 Days|4 Days | 0 Davs |4 Days |O Days |4Davs |4 Davs |O Davs|4 Days! 4 Days 
Boj Laver BrofStaar Bol Laver Exopraer Eng Laren Gro Stat Exa Later 
electroencephalog raphic 
change immediately after 
trauma, 45 minutes later, 
and 4 days later, and the 
degree of histologic 
10 O00 O0 a change 4 days later, in 
relation to the intensity 
and duration of the force 
applied. 
SEVERE CHANGE 
* = 


85 vours 


50 vours 


certain critical range cortical-cell change 
and EEG change varied directly with 
the amount of force applied to the cor- 
tex. Below that critical range, however, 
cortical-cell change was still seen, but 
with a normal EEG. Figure 3 illustrates 
these findings graphically.‘ 

It may be seen from Figure 3 that 
the most pronounced electroencephalo- 
graphic and histologic changes resulted 
from the application of a force equivalent 
to 120 volts within a time range of 10 
to 20 seconds. When a force of 50 volts 
was applied for 20 seconds, minimal cell 
changes were still present, but EEG 
tracings were normal. 

In our opinion, the preceding data re- 
emphasize the important point that, just 
as one can have cortical-cell change with 
a normal electroencephalogram follow- 


100 vours 


120 vorts 


ing trauma, so one can have a normal 
electroencephalogram in the presence of 
psychomotor epilepsy, or any type of 
epilepsy. Therefore one should not use 
the EEG alone as the crucial diagnostic 
tool. 


Results 


The choice of base line is of great im- 
portance in estimating the effectiveness 
of anticonvulsant medication, as was re- 
ported previously.2, This is because in- 
terpretation of results depends upon the 
initial criterion used in evaluating degree 
of reduction in, or control of, seizures 
following the administration of any 
drug. 

In the present study we used the drug 
immediately preceding PM 396 as a base 
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line for testing the effectiveness of the 
latter on psychomotor seizures. Since it 
has been our experience that seizures 
are generally reduced over a period of 
time regardless of the particular type 
of medication given, by the use of so 
recent a criterion, rather than a base 
line more remote in time, data are sub- 
jected to the most rigid interpretation 
possible. Findings reported herein there- 
fore, we believe, are very conservative. 

Table 3 shows results obtained with 
PM 396 in the treatment of psychomotor 
epilepsy when the drug immediately pre- 
ceding PM 396 is used as a base line 
for comparison of effectiveness. 


Taste 3.—Effectiveness of PM 396 in Controlling 
Psychomotor Seizures Using the Drug Immediately 
Preceding PM 396 as a Criterion of Comparison 


N — 35 
Average no. of seizures per week previous drug 
Average no. of seizures per week on PM 396 
Reduction in seizures 
Average daily dose. gm. 
Average duration of treatment, wk.. 
Complete control____. 
Practical control (80%-99%) - 
Partial control (5%-79%) 
No effect 
Worse. 
Toxic... 


Complete control (absence of seizures 
for at least four consecutive weeks) was 
reached by 20% of the cases (Table 3); 


practical control (80%-99% reduction in 
seizures, by 17%, and partial control 
(5%-79% reduction in seizures), in 37% 
This makes a total of 74%, or approxi- 
mately three-quarters of the patients, re- 
ceiving some benefit from PM 396 in 
classification had a reduction in seizures, 
and leaves 26%, or about one-fourth of 
the cases, unaffected. 

If the category of partial control, 
which is very wide, is considered, re- 
sults show that 78% of the cases in this 
classification had a reduction in seizures 
of at least 50%, and 22% of the patients, 
a reduction below 50% of the former rate. 
This means that of the entire case load, 
66%, or two-thirds of the patients with 
psychomotor seizures, had a reduction of 
at least 50% beyond that of the 
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previously administered drug at the end 
of the treatment period with PM 396. 

As was mentioned previously, PM 396 
was investigated originally as a petit mal 
drug and subsequently demonstrated effec- 
tiveness in the treatment of psychomotor at- 
tacks. In dealing with the drug over a 
period of years, the impression emerged 
clinically that some benefit appeared to be 
derived from the addition of PM 396 to 
standard anticonvulsant medication in the 
treatment of grand mal seizures, in cases 
having petit mal and grand mal combined. 
It was therefore decided to investigate data 
from a statistical standpoint in order to 
verify this Table 4 


clinical impression. 


TaBLe 4.—Effect of PM 396 added to standar 

anticonvulsants in controlling grand mal seizures 

in patients having a combination of grand mal and 

petit mal, using the drug immediately preceding 
PM 396 as a criterion of comparison 


Average no. of seizures per week previous drug. 
Average no. of seizures per week on PM 396__ 
Reduction in seizures 

Average daily dose, gm._ 

Average duration of trea itment, wk. 

Complete control, % : 

Practical control (80%-99%) -- 

Partial control (5%- 

No effect (04%). 

Worse___- 


gives the results obtained after PM 396 
had been added to standard anticonvulsants 
in the treatment of grand mal seizures 
which appeared along with petit mal in the 
same patients. 

Complete control was reached by 35% 
of the group (Table 4) and practical con- 
trol by 3.5%, while 26% of the group fell 
into the category of partial control of 
seizures following treatment. This 
makes a total of 64.5% of the group re- 
ceiving some benefit following therapy, 
over previously administered drugs. 
Although the group is small, results 
seem to indicate that PM 396 may prove 
a valuable. adjunct to standard anticon- 
vulsant medication for the control of the 
grand mal type of seizure, at least in pa- 
tients having a combination of petit mal 
and grand mal attacks. 


4 = 
57% 
20% 33% 
-- 0 3.5% 
14% 26° 
4 
wn 
4 
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Dosage 


The average dose in our series of pa- 
tients with psychomotor seizures was 1.2 
gm. per day. This was administered in 
units of 0.3 gm. capsules, or an average 
of 4 capsules per day. The range of 
effective dosage varied, however, from 
0.3 to 2.4 gm. per day, or from 1 to 8 
capsules per day. The usual procedure 
of administration was to give 0.3 gm. 
each week if attacks were not controlled 
and toxic side-reactions did not develop, 
until the average of 4 capsules per day 
was reached. When toxic signs appeared, 
they could usually be controlled by re- 
ducing the dose to a lower level, or by 
discontinuing the drug entirely and then 
working up more slowly to the optimal 
dose. 


TaBie 5.—Toric Signs Appearing in Our Series of 
Patients with Psychomotor Seizures While on PM 396 


N—5 


Fatigue, listlessness, drowsiness__ 
Loss of appetite 

Rash on face and chest_. 

Dizziness 

Weight loss_- 
Periorbital 
Pallor.. 


Toxic Signs 


Toxic signs appeared in five patients, 
or in 14% of our group having psycho- 
motor seizures, while under medication 
with PM 396. The nature and incidence 
of these toxic side-effects are given in 


Table 5. 


Table 5 shows that the number of 
toxic side-effects encountered with PM 
396 is greater than that reported for 
phensuximide (Milontin).’| They are not 
and the good thera- 
believe, 


serious, however; 


peutic results obtained, we 
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justify the use of PM 396 in patients 


with psychomotor seizures. 

No blood dyscrasias have been ob- 
served over a three-year period of study; 
nor have pathologic changes in the urine 
have been observed so far. 


Summary 


To date psychomotor epilepsy is the 
most difficult of all forms of epilepsy 
to treat, and there are no outstanding 
drugs in our therapeutic armamentarium 
for the treatment of this condition. 
N - methyl - a,a-methylphenylsuccinimide 
(PM 396) has been found to be an ef- 
fective drug in the treatment of psycho- 
motor epilepsy. 

Seventy-four per cent of the patients 
treated showed a reduction in psycho- 
motor seizures following treatment with 
PM 396, and 66%, a reduction of at 
least 50% beyond that of the previously 
administered drug at the end of the treat- 
ment period. 

Furthermore, the drug is not seriously 
toxic to date, and no blood dyscrasias 
have been observed. 

11 E. 68th St. (21). 
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Case Reports 
"PHANTOM" SCIATICA 


ARTHUR B. KING, M.D., Sayre, Pa. 


AIN COURSING along the distribu- 


tion of the sciatic nerve is a common 


symptom of compression of one or more 
of its roots. Protruding intervertebral discs 
are by far the commonest producers of 
sciatica, and this disorder is being recog- 
nized with increasing frequency. The dis- 
tribution of pain following root compres- 
sion in patients in whom part of the 
peripheral portion of the sciatic nerve is 
missing proved of sufficient interest to 
warrant notation. 

During recent years two patients have 
come under observation who have sustained 
a protrusion of an intervertebral disc and 
who had, in addition, sustained a major 
amputation of a lower extremity before the 
onset of back complaints. Both were active 
men of middle years, well adjusted to their 
deformities, neither of whom had had any 
previous complaints that might have sug- 
gested phantom limb phenomena. 


Report of Cases 


Case 1—The patient was 2 large, muscular 
machinist, 49 years of age, when he entered the 
Robert Packer Hospital in June, 1951, with the 
complaint of severe back pain and sciatica in the 
left leg. The left leg had been amputated about 
4 in. below the knee following an industrial acci- 
dent in 1948 during which the foot and ankle had 
been extensively crushed. Convalescence had been 
rapid, and there had never been any complaints 
referable to the leg. A prosthesis was habitually 
used, and the absence of the lower portion of the 
extremity did not interfere with the patient’s work 
as a machinist or his daily routine. 

In March, 1951, the patient had slipped off a 
wagon and twisted his back. The lower back re- 
mained “sore,” and that night he was awakened 
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by a “sharp” pain in the left buttock. The dis- 
comfort persisted, with fluctuations in intensity, 
until four weeks later, when he experienced a 
full-blown sciatica. The pain radiated from the 
lower back, across the sacroiliac region, through 
the buttock, down the posterior thigh to the knee, 
across the lateral aspect of the lower leg, across 
the dorsum of the absent foot and into the great 
and second toes, which were not there. The dis- 
comfort was sharply and accurately described. 
The patient insisted he “knew” where the pain 
was, despite the fact that he was fully aware 
that the lower leg and foot had long been absent. 
The spatial location of the pain was precise and 
left no doubt in his mind. Furthermore, he stated 
he had never experienced anything like it before. 
The discomfort was aggravated by coughing, 
sneezing, walking, laughing, and bending. 

The usual clinical findings of a protruding disc 
were present. The straight-leg-raising test was 
positive on the left at 70 degrees, there being an 
exaggeration of the pain in the absent ankle and 
foot. The left knee jerk was present. No sensory 
deficits could be demonstrated in the remaining 
portion of the left lower limb. Subsequent myelo- 
graphy indicated a protruding intervertebral disc 
at the L4-L5 interspace, which was removed at 
operation the following day. 

Convalescence following surgery was rapid. The 
pain in the left leg was completely relieved by 
the third postoperative day. Over the succeeding 
years there have been episodic “backaches.” The 
only complaint referable to the left leg has been 
transitory “tingling” of the absent toes. 

Case 2.—A 57-year-old laborer first entered the 
Robert Packer Hospital in January, 1954, with 
the complaints of backache and pain in the right 
leg. During World War I he had received a 
machine-gun wound of the left lower leg. This 
was followed by gangrene, resulting in an ampu- 
tation through the lower third of the femur. A 
prosthesis had been worn since recovery. The 
patient earned a living as a utility man in a glass 
factory, and the loss of the left lower limb was 
in no way disturbing. 

About two months before he was first seen he 
had noted low backache. Shortly after this, while 
lifting a bucket of cullet, he felt something “snap” 
in the low back. This sensation was immediately 
followed by severe low-back pain and right-sided 
sciatica. Conservative measures failed. Myelog- 
raphy demonstrated a defect at the L4-L 5 inter- 
space, and a protruding intefvertebral disc at this 
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level was removed. 


Initially, convalescence was 
satisfactory, but 


three months postoperatively, 
during a violent spell of coughing, the patient had 
a recurrence back pain and right sciatica. 
Symptoms were pronounced, and again conserva- 
tive measures failed. Reexploration of the L 4 
interspace was undertaken, and it was discovered 
that an additional piece of disc material had been 
extruded. Following removal, the symptoms were 
relieved, and the patient returned to 
occupation. 


of 


his usual 

In October, 1946, while rising from a sitting 
position, he again had a sudden excruciating pain 
in the low back and almost immediately developed 
left-sided sciatica. The patient remarked that “the 
pain shot out of my back, down my butt, out of 
the stump and into my big toe that hadn’t been 
there for years.” This man had never had any 


symptoms suggestive of 


causalgia or phantom 
The stump was not troublesome, and he 
states that he had not thought about the foot for 


years. 


limb. 


Symptomatic treatment had been carried out 
by his local physician, without benefit. When seen 
two weeks later, the patient was most uncom- 
fortable. The paravertebral muscles were in pro- 
nounced spasm, and there were no voluntary back 
movements. Pressure over the L 4 and L 5 spinous 
processes was painful and “electric 
shocks” down the left leg. The stump could be 
elevated only 30 degrees off the bed. The leg 
having been amputated at the midthigh precluded 
the possibility of testing motor power, reflexes, 
and sensory deficits in the lower leg. However, 
the patient had no difficulty in precisely relating 
the pain distribution over the L 5 dermatome, 
even though this portion of his anatomy had been 
removed some 27 years before. 


produced 


The usual disc approach on the left was carried 
out, and, to our Surprise, another huge piece of 
cartilage had extruded out of the L 4 interspace. 
All the sciatica had disappeared by the end of 
48 hours, and the back felt well enough that he 
got out of bed, put artificial leg, and 
walked down the hospital corridor at the end of 
72 hours. 


on his 


He has had no complaints for the last 
year and is now well and working full time. 


Comment 


When adequate irritation is applied to 
one of the sciatic roots, even the unintelli- 
gent patient will adequately delineate the 
area of his referred pain. At times the pain 
seems projected beyond the toes or heel 
for an indefinite distance in space outside 
of the foot. I have had many patients tell 
me that the pain “shoots down the leg, 


across the foot, into the toes, and right on 
out.” The special pattern is very well fixed 
in the brain and certainly appears to persist 
precisely long after the peripheral nerves 
have disappeared. 

The nature and explanation of phantom 
limb pain and causalgia are still far from 
clear. It is my impression that the diffi- 
culties reside in the higher cortical levels, 
although I am aware that this will be 
violently disputed by some. My own expe- 
rience would lead me to believe that ordi- 
nary stable persons do not develop these 
things following amputation. Most people 
will relate, however, when specifically ques- 
tioned, that they can “feel” the missing part 
and may be able to “wiggle it,” but that 
none of this is troublesome and must be 
actively recalled to the sphere of conscious- 
ness. 

The experiences in the two cases related 
above indicate that the roots of 
the amputated nerve can be stimulated in 
the ordinary manner and that a_ typical 
radiation of pain is produced. Likewise, it 
follows the usual course in that when the 
irritation is removed, the pain promptly 
subsides. Even though the pain was present 
for some weeks, it remained exactly the 
same and was in no way different from 
that experienced by a person whose anatomy 
is intact. Neither patient complained of 
anything that resembles the syndromes of 
phantom limb and causalgia, either before 
or after operation. It might also be re- 
marked that both patients were industrial 
liability cases and that both requested per- 
mission to return to work before the end 
of the usual convalescent period. 


sensory 


Often when protruding discs compress 
the root severely, or the roots are unduly 
stretched at operation, permanent injury to 


some of the sensory components ensues, 


resulting in the complaint of “numbness.” 
Neither of the patients under discussion had 
any “phantom numbness” after operation. 
Lack of sufficient injury to the roots, rather 
than the ability to appreciate the feeling, 
would seem to account for its absence. 
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What part retrograde degeneration of a 
nerve plays in the physiologic functioning 
of the spinal root and central nervous sys- 
tem, I do not know. In at least one case, 
27 years after amputation of a lower limb 
in the midthigh region, spinal roots of the 
sciatic nerve and the L 5 root seemed 
to be functioning normally. Also, the 
presence of an amputation neuroma on the 
distal portion of the nerve in no way con- 
fused the expected radiation of pain orig- 
inating at the L 5 root. There was no 
difficulty in the minds of the patients de- 
scribed as to just where their pain was. 
It was precisely described as to type, loca- 
tion, duration, and what aggravated or re- 
lieved it. When it was relieved, they were 
very grateful; in fact, one man remarked 
that he was “damned glad to get rid of 
that foot for the second time.” 


The absence of the legs did not. delay 
arrival at the correct diagnosis. It merely 
removed some of the confirming physical 
findings that comfort the physician when 
present and leave him uncertain when ab- 


sent. 
Summary 


Two patients who sustained protruding 
intervertebral discs with sciatica in pre- 
viously amputated legs are described. The 
distribution of pain was characteristic of 
a single-root irritation, the partial absence 
of the affected extremity notwithstanding. 
Both were promptly relieved by removal of 
the offending disc. At no time was there 
anything to suggest causalgia or “phantom 


limb pain.” 
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Books 


Grosse Nerven Aerzte: 21 Lebensbilder. Edited by Kurt von Kolle. Price, 29.4 D.M. 
($7.00). Pp. 294. Georg Thieme Verlag, Herdweg 63, (14a) Stuttgart N (American 
Zone), 1956. 
. This book contains rather complete biographical sketches of 21 “nerve doctors.” It 
is heavily weighted with psychiatrists—there are 11 of them—this is not surprising, since 
the editor is a psychiatrist who heads the clinic that was formerly Kraepelin’s. Besides 
the psychiatrists, there are four clinical neurologists, three neurosurgeons, and three 
nonclinical laboratory men. 

Again, as one would expect, most of the great doctors are Germans (Berger, 
Bonhoeffer, Erb, Foerster, Griesinger, Gudden, Jaspers, Kraepelin, and Rieger); two, 
Austrians (Freud and Wagner-Jauregg); two, Swiss (Bleuler and Jung); two, English 
(Jackson and Sherrington); two, French (Charcot and Pinel), and one each, American 
(Cushing), Spanish (Ramén y Cajal), Portuguese (Egas Moniz), and Russian (Pavlov). 

Most of the sketches have been written by men who were assistants to those of whom 
they wrote and others by medical historians. The results are very good but a bit irregular 
in excellence. Most of the articles tell of the work and interests of the biographers, and 
many of them tell much more about what kind of people they were. Considerable hero 
worship could not be kept out, but on the whole the stories are factual and conservative. 
In the note on Pinel the author goes at considerable length into the subject of psychiatry 
at the time of Pinel and makes an interesting story of it. Incidentally, John Fulton did 
Cushing and Sherrington and did them well. There is an appendix listing the neurological, 
psychiatric, neuropathological, and neurosurgical institutes and laboratories of the 
German-speaking countries, including lists of the names of those who have headed them, 
together with their dates. 

On the whole this is an interesting book and well worth the time of anyone who wants 
to know about those masters. For any such it is a valuable contribution. 


Le Systeme Nerveux Peripherique. By Guy Lazorthes, Professeur d’Anatomie a la 
Faculté de Médecine de Toulouse, Neurochirurgien des Hépitaux, Doctor des Sciences 
Naturelles. Price, 4,200 fr. Pp. 348, with 214 illustrations. Masson & Cie, 120 Boulevard 
Saint-Germain, Paris 6°, 1955. 

This book is an orderly arrangement of the anatomy of the cranial and spinal nerves, 
supplemented by brief summaries of their physiological functions and certain clinical 
applications. 

In the first part of the book a chapter is given to a description of each of the cranial 

. @ nerves. The second part includes individual chapters for spinal nerves, the major 
plexuses, and the principal nerves of thé extremities. 

The emphasis is on anatomy, and the most attractive features of the book are the 
numerous labeled illustrations, of which there are 214 original line drawings. Many of 

e . these drawings are not just reproductions of anatomical arrangements, but diagrams 
which emphasize the relation of the nerve to other structures in various portions of its 
extent, from origin to ending. 

The major essentials of the embryology, gross structure, vascularization, and important 
anatomical relationships of the nerves are here. Allusions to clinical applications in diag- 
nosis of diseases of the nerves and in the application of surgery are meager, but they are 
ample enough to show the medical student the basis for diagnosis and treatment. Even 
the specialist in diagnosis and surgery of the nervous system will find ready access to 
anatomical details not often encountered in other texts. 

Though the book is in French, the organization of the text, with appropriate captions 
to sections and short, concise paragraphs, makes easy and pleasant reading, even for 
those less versed in the French language. 
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waters of sleep 


Roll in on the souls of men 
But who will reveal to our waking ken 
The forms that swim and the shapes that creep 
Under the waters of sleep?” 
Stoney LANIER 


In the textbooks of psychiatry nowadays, 
Pierre Janet is dismissed in a few brief re- 
marks as one who just failed to realize the 
beginning of the millenium. This estimate 
[ believe to be unjust, and I take this oppor- 
tunity to discuss with you a few of the 
erroneous statements which are made con- 
cerning his work in its relation to that of 
Sigmund Freud, since I have doubtless read 
more of Janet’s work and know more about 
him than anyone else in this audience. 

The neglect of Janet’s work seems to me 
to arise from several sources: 1, From ig- 
Few American psychiatrists any 
longer read French, and most of Janet’s 
work has never been translated. 2. Psychi- 
atry has recently been unduly influenced 
by men and women born in Germany and 
Austria; they know the German literature 
best and naturally stress it. 3. Most of these 
men were pupils of Freud or his discipiles 
and jealously warded off any threat of his 
But more important, I believe, is 


norance., 


system. 
another reason. 4. The two men represent 
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two traditionally opposed ways of looking 
at man and his relation to the universe. | 
shall hope to develop this theme. 

Now let us look at a few of the erroneous 
statements which have been made of Janet's 
work in its relationship to Freud’s. I must 
suppose that you are familiar with the main 
outlines of the work of both men, an un- 
justifiable supposition in the case of Janet, 
but time does not permit me to proceed 
otherwise. For the same reason I shall be 
obliged to make rather dogmatic statements, 
but I assure you that I have in my desk a 
version thrice as long, with chapter and 
verse for every statement and much more 
besides. 

(1) Janet Was Hostile to Freud.—We 
might as well get this one out of the way 
in the beginning, since there is not an iota 
of evidence to support it, unless one takes 
the attitude that he who is not one hundred 
per cent for us is against us. I have often 
heard Janet discuss Freud’s work, and never 
did I detect any trace of hostility. In 1913, 
in his discussion of psychoanalysis before 
the International Congress of Internal 
Medicine at London, Janet wrote: “Beneath 
the exaggerations and the illusions which 
disfigure psychoanalysis, are found a great 
number of precious studies on the psycho- 
neuroses, on the evolution of thought in 
infancy, on the divers forms of sexual senti- 
ments. These studies have drawn attention 
to little known facts which, because of a 
traditional reserve, one was disposed to 
neglect. Later one will forget the strained 
exaggerations and the adventurous sym- 
bolisms which today seem to characterize 
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these studies and distinguish them from 
scientific works and will remember only one 
fact, that psychoanalysis has rendered great 
service to psychological analysis.” And just 
a few months before his death he remarked 
to my friend Henri Baruk that his attention 
was fixed on the general and impersonal 
mechanisms of the spirit, whereas Freud’s 
was fixed on the subjective personal founda- 
tions of each individual. 

(2) Janet Was a _ Predecessor of 
Freud.—Freud began where Janet left off. 
On the contrary, Freud was the elder, 
being born in 1856, while Janet was born 
in 1859. The two were contemporaries, 
each elaborating his system largely in isola- 
tion from the other, and Janet survived 
Freud by eight years, dying in 1947, at 
the ripe age of 87. He continued to publish 
illuminating studies of abnormal psychol- 
ogy until the very year of his death, 

If the statement be understood to mean 
that Janet was a stimulus to Freud in his 
work, then there is some truth in the state- 
ment but not much, although we know, from 
his letters to Fliess, how apprehensive Freud 
was when a new book by Janet was pub- 
lished. Freud is often said to have come 
under the influence of Janet at the Sal- 
pétriére. This is not true. Freud was at 
the Salpétriére from Oct. 13, 1885, to Feb. 
28, 1886. During this period Janet was 
teaching philosophy in the Lycée at Le 
Havre. He did not come to Paris until the 
autumn of 1889, when he returned to medi- 
cal school and was invited by Charcot to 
open a psychological laboratory in his clinic. 
Both Freud and Janet were greatly influ- 
enced by Charcot; each published his first 
psychopathologic study in 1886, Freud’s 
dealing with male hysteria, a subject on 
which Charcot had lectured in the winter 
semester of 1885-1886. In the same year 
Dejerine published his first psychosomatic 
study. In 1884, Hack Tuke had published 
his “Effect of the Mind on the Body.” The 
time was ripe for psychogenesis. It was in 
the air. 

Thére is some evidence of an early influ- 
ence of Janet on Freud, however. In 1909, 


Freud was invited to give lectures at Clark 
University. In one of them he stated that 
he followed Janet’s example when he made 
mental splitting and the dissociation of per- 
sonality the central points of his theory. 
Later on, in his autobiography, he denied 
this in a curt passage, writing that his- 
torically psychoanalysis was completely in- 
dependent of Janet’s discoveries. After that 
no disciple of Freud would bother to read 
Janet. Why did Freud make this statement ? 
Had he forgotten? If so, we must suppose 
that it was one of those motivated forget- 
tings which he had so abundantly elucidated 
in his patients. This is entirely possible, 
since we know that Freud was an excellent 
forgetter. But why did he forget his debt 
to Janet and readily admit his debt to 
Charcot and Bernheim? The motivation is 
not difficult to find. Charcot and Bernheim 
were dead, and Janet was very much alive, 
a powerful rival, and we know that Freud 
could never brook a rival. We know from 
his letters to Fliess with what anxiety he 
scanned the writings of Janet. Moreover, 
Janet had published a critique of psycho- 
analysis in 1914, not unkind, but shrewd and 
logical, in which he pointed out some of 
the defects of the psychoanalytical method 
which were becoming all too obvious. One 
of the defects pointed out by Janet was the 
unreliability of the statements made by 
neurotic patients, which Freud had already 
found out; furthermore, he pointed out how 
easily the auditor distorted what he heard 
so that he (Janet) early adopted the prac- 
tise of making notes constantly during his 
interviews. The realization that the very 
method by which he collected his data con- 
tained a fatal flaw drove Freud almost to 
collapse, as is evident in his letters to Fliess. 
During this period he suffered from a “very 
considerable psychoneurosis” and thought 
seriously of giving up his studies of psycho- 
pathology. Why did he go on? In 1914 
Freud wrote that perhaps he persevered 
only because he had no choice and could 
then begin again at anything else, adding 
that at last came the reflection, etc., ete— 
so begun the ratiocination. One is reminded 
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of Tertullian’s defiant cry: “Credo quia 
ineptum.” 

Nuttin says that the theory of Janet re- 
garding the split personality lies at the root 
of the Freudian idea of the two zones of 
psychic life, the conscious and the un- 
conscious. Ah, yes. But was the idea Janet’s ? 
It is true that Janet had developed the idea 
in his lectures at Harvard in 1906, about all 
of Janet that most psychiatrists have ever 
read. But the idea is far, far older than that. 
Maybe Freud got it from Janet, but he did 
not need to. It was at least as old as Leibniz 
and was in the air when Janet and Freud 
both students. Brentano — Freud’s 
teacher—traces the concept back to St. 
Thomas Aquinas. This has been pointed 
out so often that I would not mention it 
except that it gives me a chance to quote 
two remarkeable Americans. On June 29, 
1870, in a memorable address delivered 
before the Phi Beta Kappa Society at Har- 
vard University, Oliver Wendell Holmes 
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remarked that it is a great source of error 
to suppose that there is no perception in 
the mind but that of which it is conscious. 
And William James, in his Gifford Lectures, 
delivered in Edinburgh in 1901, stated that 
he could not but think that the most impor- 
tant step forward that had occurred in psy- 
chology since he had been a student of that 
science was the discovery, first made in 
1886, that, in certain subjects at least, there 
is not only the consciousness of the ordinary 
field, with its usual center and margin, but 
an addition thereto in the shape of a set 
of memories, thoughts, and feelings which 
are extramarginal and outside the primary 
consciousness altogether but yet must be 
classed as conscious facts of some sort, able 
to reveal their presence by unmistakable 
signs. To whom does he attribute this im- 
portant step? To Janet? To Freud? No, 
since in that year each of them published 
his first psychopathological study and in 
neither of them is this concept developed. 
He attributes it toa Mr. Myers. What of it? 
The concept was known long before Janet, 
Freud, or Myers. Yes, you will say, but 
Freud first showed that elements present 
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latently or unconsciously in the psyche do 
not necessarily remain in a state of im- 
potence and inactivity. Listen again to 
Oliver Wendell Holmes. 

“There are thoughts that never emerge 
into consciousness, which yet make their 
influence felt among the perceptible mental 
currents, just as the unseen planets sway 
the movements of those which are watched 
and mapped by the astronomer. Old preju- 
dices, that are ashamed to confess them- 
selves nudge our talking thought to utter 
their magisterial veto. . . . We know very 
little of the contents of our minds until 
some sudden jar brings them to light, as an 
earthquake that shakes down a miser’s house 
brings out the old stockings full of gold, 
and all the hoards that have been hidden 
away in holes and crannies.” Did Freud 
ever express it better? 

Now, I am quite convinced that Janet 
did not get the idea from Holmes, and 
Holmes says he got it from Lecky. There 
were other sources available to Janet, who 
probably either Holmes or 
Lecky, and there were plenty of German 
available to Freud aside from 
Leibniz. Although Freud began his psycho- 
logical studies in blissful ignorance of much 
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of the work of his predecessors and always 
remained an amateur philosopher, we do 
that he followed the 


know seminars of 


Brentano, the theoretician of empirical psy- 


chology in Vienna, and Brentano was a 
former priest. But he later read very little 
because, as he wrote to Fliess, he found his 
own ideas expressed better than he could 
express them and it robbed him of the thrill 
of discovery (Letters 29 and 95). It is 
exceedingly difficult to have an entirely 
original thought. 

l’reud has been accused of getting the idea 
of the influence of traumatic experiences 
from Janet. It is true, that in his thesis on 
psychological automatism, Janet mentioned 
histories of such experiences, even a beauti- 
ful example of recovery after catharsis, but 
this thesis was published in 1889, five years 
after Freud was in Paris, and he first used 
the concept in his writings in 1886. 
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Strangely, Janet, who reported many in- 
stances in his studies of neuroses and fixed 
ideas (1898), has been accused of getting 
the idea from Freud by Madeleine Cavé. 
The truth of the matter is that they both 
got it from Charcot, who expounded the 
idea in a lecture delivered on the first of 
May, 1885, just before Freud arrived in 
Paris. This lecture was translated by Freud 
and sent to the publisher in December, 1885. 
The translation was published in German 
before the French appeared, a fact of which 
Freud was very proud. This is the way 
Charcot presented the matter, and he says 
he got it from a Dr. Reynolds. 

“Now, by reason of the obnubilation of 
the Ego produced in one case by hypnotism; 
in another case, as we have imagined, by 
the nervous shock, this idea once installed, 
fixed in the mind and reigning alone, with- 
out control, would be developed there and 
acquire enough force to manifest istself 
objectively in the form of paralysis.” 

But enough of questions of priority. 
After long and laborious study it is my 
conviction that Freud and Janet influenced 
each other very little. If they often come to 
similar conclusions that is not remarkable. 
The history of science is full of such in- 
stances where several investigators in 
widely separated parts of the world have 
arrived at the same solution of a problem 
simuitaneously and independently. In the 
present instance others than Freud and 
Janet and Charcot were familiar with the 
continued influence of traumatic experience. 
It is usually wrong to speak of dishonesty 
in a case where an author fails to mention 
the work of a predecessor. Listen again to 
that wise Oliver Wendell 
Holmes. “Honest thinkers are always steal- 
ing unconsciously from each other. Our 
minds are full of waifs and strays which 
we think are our own. Innocent plagiarism 
turns up everywhere.” This essay is filled 
with such “waifs and strays.’’ Since I dis- 
claim any originality for anything in it, 
except the arrangement of the material, 
I dispense with citation of authorities except 
when they come readily to my remembrance. 
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Recently Jones has published what he 
calls a formidable list of fifteen of the lead- 
ing ideas which have been supposed to be 
original with Freud that are to be found in 
the writings of his predecessors or contem- 
poraries and with which Freud was thor- 
oughly familiar. The most that any of us 
can hope to do, Freud and Janet included, 
is to present an idea a little more clearly, 
or from a viewpoint different from that of 
our predecessors. No one can accuse Freud 
of not presenting his views in a novel way; 
or Janet either. Whenever anyone presents 
a matter in such a way, the first reaction of 
his contemporaries is a shocked rejection. 
After a while they begin to say that, after 
all, it was well known before. Finally they 
attempt to incorporate it into their own 
systems. And in all of these reactions there 
is much truth. One is struck first by the 
new aspect of the old truth which becomes 
apparent only after the original shock has 
worn away and experience has corrected 
the exaggeration of the new viewpoint. It is 
then possible to incorporate the partial truth 
into any related system. 

This process was far more obvious in 
the case of Freud because of his inveterate 
habit of generalizing from single cases, 
often himself, which led him often into 
error and caused him much heartache. A 
good example is the matter of incestual 
trauma in infancy. When Freud first pre- 
sented this theory at a meeting of the 


Viennese Medical Society, Krafft-Ebing 
remarked that it sounded to him like a 
scientific fary tale. This remark hurt 


Freud deeply, but he had to admit later 
that this was the exact truth, and the 
realization threw him into a severe depres- 
sion, as he tells in his letters to Fliess. 
Janet, a doctor of philosophy from the Sor- 
bonne, never fell into such a trap. This 
Naiveté of Freud was one of his defects, 
and there is nothing to gain by trying to 
hide the fact. I think this is the place to 
insert the warning written in 1941 by Roy 
R. Grinker, the Director of the Institute for 
Psychosomatic and Psychiatric Training 
and Research. “Psychoanalytic science will 
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be much more progressive and productive, 
in the way Freud himself would have 
wished it to be, if we do not deify him and 
deny him the human privilege of error.” 
(3) Janet Was Superseded by Freud.— 
Galdston has noted that the young psychi- 
atrists seem to labor in the belief that be- 
fore Freud there was little or nothing 
worthy of the name psychiatry; that all 
antecedent psychiatric history was but the 
forerunner to the fulfillment achieved in 
Freud and analysis. After ten years of ex- 
amining for the American Board of Psy- 
chiatry and Neurology, I might add that 
they seem to me to have the same belief 
about contemporary psychiatry. This is the 


converse of the preceding statement, that 
Janet was a precursor of Freud. It is true 
that Janet’s star paled as Freud’s rose, but 


there are many signs of the development of 
a more equitable estimate of the two men. 

One of the elements bringing this about 
is the realization of many older analysts 
that much of Freud’s formulation must be 
revised. In France, Lacan has revised his 
ideas about early infantile eroticism. I do 
not need to tell this audience that the Chi- 
cago school has taken an active part in this 
reformation, taking into account more fully 
the hereditary, constitutional, social, educa- 
tional, and biological factors whose neglect 
in his own writings Freud excused on the 
ground that others talked of them enough. 
To give a specific example, the important 
question why, with similar past history and 
subjected to the same strain, one person 
breaks and another not, the very basis of 
Janet’s system of force, weakness, and ten- 
sion, Freud consistently neglects. Eysenck 
interprets this neglect by saying that Freud 
was interested in understanding, not in ex- 
plaining. Recently Edouardo Weiss, in a 
discussion of “Ego Strength and Ego 
Weakness,” at the Veterans Administration 
Hospital in Palo Alto, said that we have to 
consider the psychic forces quantitatively 
and in terms of their distribution. In other 
words, we have to introduce a dynamic- 
economic point of view. This is pure Janet; 
he worked for nearly half a century to 


80 


establish such a theory. The idea comes 
straight down in the French tradition from 
Jouffroy, in 1828. 

Janet is a largely unexplored and unex- 
ploited mine from which numerous psychia- 
trists have rediscovered and will rediscover 
the most startling ideas and become famous 
by translating them into the analytical ter- 
minology. The process is an old one. We 
should not forget that Freud said that he 
made Janet’s mental splitting and the dis- 
sociation of personality the central points 
of his theory. Also, Bleuler, in his great 
book on schizophrenia, says that the word 
autismus is only the positive facet of what 
Janet called loss of the sense of reality. 
The debt of Adolf Meyer to Janet is very 
great. I might quote also Adler’s statement 
that Janet’s emphasis on the neurotic’s sen- 
timent of incompleteness particularly was 
so wholly in harmony with the results 
offered by him that he was justified in see- 
ing in his work an extension of that most 
important fundamental fact of the mental 
life of the neurotic. At this point I might 
point out that Adler’s disciples are not 
immune to the temptation to elevate their 
master at Janet’s expense. Way has writ- 
ten, “Neurosis, then, as Adler had found, 
and as Janet had confirmed, was a disease 
originating in function and bearing back 
upon function.” This is just the reverse of 
his master’s statement. 

The process still goes on; the general 
point of view of King’s recent monograph 
on the “Psychomotor Aspects of Mental 
Disease,” that the basic adaptation achieved 
by means of the motor system in animals is 
one of the essential life processes, the 
greater control of which gives rise to 
mentation in animals and mind in man, is 
the very basis of Janet’s psychology of 
conduct. 

This great attempt of Janet to build a 
psychology of conduct is almost unknown 
in this country. It is rejected by the an- 
alytical school as too intellectual and ignored 
or relegated to a secondary place behind 
the predominance of conflictual tensions and 
their expression in complexes symbolized 
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in the symptoms. Yet it is necessary to the 
comprehension of the neurotic patient, and 
lately the analytical school has been obliged 
to resusciate these conceptions and translate 
them into its own terminolagy. The role of 
the terrain is being rehabilitated by giving 
back to the ego all its functional value. 
A very judicious estimate of these studies 
of Janet is given recently by Pierre Male, a 
member of the psychoanalytical institute of 
Paris, presided over by Marie Bonaparte. 
This is quite in line with the statement of 
Freud that psychoanalysis is able to give 
only partial explanations and needs to be 
completed by a psychology of the ego; also 
that the soft, insistent voice of the intellect 
will, in the end, make itself heard above the 
instincts. 

Far from ceasing to work when Freud 
became renowned, Janet continued to de- 
velop very illuminating studies of abnormal 
psychology, which complement Freud’s sys- 
tem in exactly the way Freud said was 
needed. His great synthesis of the psy- 
chasthenic syndrome is still valid and useful, 
if we cease to be preoccupied with the sense 
of individual symptoms. His works could 
profitably be studied by any psychiatrist, 
but, unfortunately, many are not translated 
into English. Recently Leonard Schwartz 
has published a summary of them in Ger- 
man, but it is dull reading, entirely lacking 
in the scintillating charm of Jante’s witty 
intellect. They are, nevertheless, known to 
the French psychoanalysts and appreciated 
by them. 

Paulus recently wrote: “We have the 
feeling that his first memorable discovery 
(splitting of the personality) will pale be- 
fore the theory of the middle functions of 
the spirit, with which he closes his work, 
one of the glories of French science.” Un- 
fortunately the Second World War made it 
impossible for him to develop this theory 
systematically in a book on which he was 
working, and we have only stenographic 
copies of his lectures at the Collége de 
France, untranslated into English, of which 
They will be 


slowly incorporated into dynamic psychol- 
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ogy, probably through the French group, 
because they furnish the necessary com- 
plement to the Freudian system. 

(4) Janet’s Work Is Purely Descriptive. 
—This feeling comes largely from the fact 
that most American psychiatrists have read 
nothing of Janet except the “Major Symp- 
toms of Hysteria.” But this was avowedly 
only a description of symptoms. Year after 
year at the Collége de France Janet exposed 
a dynamic psychology, starting from 
within the French tradition and 
using very little outside it. I say a dynamic 
psychology, although I am aware that re- 
cently the five eminent psychiatrists ap- 
pointed by GAP to draw up a definition 
unable to agree. Historically a dy- 
namic psychology has been one which makes 
use of concepts drawn from 19th century 
physics, such as energy, inertia, tension, 
force, etc. In this sense, I know of three 
major dynamic systems of that type—those 
of Janet, Freud, and Jackson. For my 
present purpose recent formulations are ir- 
relevant. 

Just now the French psychiatrists are 
busy trying to make a synthesis of these 
three systems. Henri Ey is a good example 
of these psychiatrists. Why are they sud- 
denly occupied with this task and not 
content with their own tradition? Because 
of the difficult situation which France occu- 
pies in the modern world, I believe. Her 
fall from her traditional position of power 
and eminence has shocked the French out 
of their isolation and driven them to an 
“agonized reappraisal” of their traditions 
and beliefs. Naturally they flounder about 
and go a-whoring after strange gods and 
stranger philosophies. The rise of existen- 
tialism is only one symptom. 

Another evidence of the spiritual incerti- 
tude of the French is their search for 
outside sources of influence upon their own 
thinkers. Delay has pointed out that Jack- 
son considerably influenced Ribot, Janet’s 
predecessor at the Collége de France, but 
there is little evidence of direct influence 
of Jackson on Janet. In his own account of 
his psychological development, Janet derives 
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his ideas from Maine de Biran through 
Jouffroy, Moreau de Tours and Baillarger. 
Jouffroy was a contemporary of Herbert 
Spencer from whom Jackson says he de- 
rived his guiding principles. I cannot point 
to a contemporary German source, since I 
am not sufficiently familiar with German 
philosophy, but I am quite confident that 
such exists. It is just another indication 
that, at certain epochs, ideas are floating 
about throughout the intellectual world. 
As the French look about for extraneous 
sources of their own dynamic tradition, be- 
cause they are uncertain of themselves and 
of their place in the modern world, they 
are not long in running across apparent 
deficiencies in Janet’s work. One has been 
variously expressed, usually that Janet does 
not realize the importance of positive forces, 
largely instinctual, and insists too much on 
negative factors. Here is where the modern 
eclectics think Jackson comes in, who wrote 
that the symptomatology of nervous disease 
is a double condition—there is a negative 
and there is a positive element in every case 
—and that disease only produces negative 
mental symptoms answering to the dissolu- 
tion, all elaborate positive mentally symp- 
toms being the outcome of activity of 
nervous elements untouched by any path- 
ological process. Here he overstated his 
case, since epileptic attacks and hallucina- 
tions are positive symptoms produced by 
intoxication or irritation, therefore not by 
elements untouched by pathological process. 
In general, however, the distinction between 
positive and negative symptoms is valid and 
fruitful. Is this concept unknown to Janet? 
Obviously not, since the emergence of re- 
leased positive symptoms may be produced 
either by weakening of the controlling 
forces or by strengthening of the sup- 
pressed ones. In his studies of psychological 
force he talks constantly of these forces. 
Still, he did stress the negative aspect. But 
why should this be held against him so 
strongly as to rule him out from any part 
in the instruction of younger psychiatrists? 
Since when are negative factors unimpor- 
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tant in etiology? Need I remind you of 
insulin and vitamins? 

The difference of approach by Freud and 
Janet seems to have been, as one might sup- 
pose, a matter of temperament and training. 
Freud, a very sick man most of his life, was 
interested mainly in understanding the im- 
pulses surging out of his own tortured 
unconscious. Untrained in logic and_phil- 
osophy, he elaborated, prematurely, ex- 
planations in terms of traditional methods 
of thinking, mingling inextricably with the 
scientific concepts he had been taught dur- 
ing the immediately preceding years. Janet, 
normal affectively, highly trained in logic 
and philosophy, followed the French tradi- 
tion derived from Jouffroy, who laid down 
the method to follow in 1833. “One con- 
ceives two methods of constructing a science 
of the intellectual and moral world. The 
first consists of starting from questions 
and then searching in the consciousness for 
those facts of human nature related thereto 
and alone able to clarify them. It is in this 
way that philosophy has always proceeded 
to our day. The second would consist in 
observing and determining, first, all the 
facts of human nature, without regard to 
questions; then, when psychology would 
be constructed with the data which were 
thus gathered, one would proceed to the 
questions, and one would see what science 
could answer with certainty. This second 
method is a modern invention; the idea of 
making the phenomena of the human spirit 
the object of a science of methodical and 
regular observation, entirely independent of 
the solution of philosophical questions, even 
in the interest of these questions, was not 
conceived before our time... .” 

Janet faithfully followed the second 
method all his life. That Freud followed the 
first is abundantly evident throughout his 
work. That he sought for data to support 
his beliefs, intuitively arrived at, is proved 
by his letters to Fliess. His long and serious 
illness gave him insight but led him often 
into error. Let us take time to examine the 
matter of the perponderant importance of 
sex in the origin of neuroses. 
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We know very little of the sexual life of 
either Freud or Janet. Freud, who was so 
keen to uncover the sexual life of his 
patients, has revealed very little of his own. 
He never made a frank confession compar- 
able with that of Reik. Janet tells us in his 
autobiographical sketch how he lost his 
religious faith when a youth but mentions 
no sexual trauma. Freud, on the contrary, 
gives many hints of his obsession with sex, 
during his long betrothal, such as returning 
twice to the redlight district in an Italian 
town. It is probable that during this period 
he was masturbating and feeling very guilty 
about it; at least, that is the logical conclu- 
sion to be drawn from the facts that in his 
letters to Fliess he complained about his 
hysteria (Letter 70) and later makes re- 
pression of masturbation the casual factor 
(Letter 72). All we know about Janet dur- 
ing a similar period of his life is that he 
was a gay young blade very much in de- 
mand at dances and parties all up and down 
the coast of Normandy. If sexual impulses 
troubled Janet during this time I am quite 
persuaded that he handled them in the tra- 
ditional Latin way by fornication and felt 
no guilt over the matter. To Janet sex 
would be no monster breathing fire and 
disaster from the subterranean caverns of 
the unconscious. The French slew that 
monster in the 13th century, when Simon 
de Montfort massacred 400,000 Cathari in 
the south of France, not, unfortunately, 
before they had imposed celibacy on the 
clergy. After that holocaust sexual appe- 
tite has never been considered by most of 
the French in any light other than hunger, 
thirst, or any appetite. 

It is understandable, therefore, that Freud 
should give such prominence to the instinc- 
tual individual factors and their conflict with 
the cultural, social factors in mental life. It 
is understandable also that his theories were 
first appreciated, in France, in the south, 
where the old puritanical tradition had never 
completely died out. Nor were they com- 
pletely rejected by Janet. He even proposed 
that those cases in which the intrapsychic 
conflict seemed to be the most important 


causative factor be called the “syndrome of 
Freud.” This naive suggestion, of course, 
infuriated the disciples of Freud. 

Janet was repelled by Freud’s work, not 
because it was dynamic; his own was 
equally so but with different emphasis. One 
thing which repelled Janet was the illogical 
form in which Freud’s writing is cast. To 
a mind highly trained in logic and _philos- 
ophy, as was Janet’s, it must have been as 
painful as an instrument out of tune to the 
conductor of an orchestra who possesses 
absolute pitch. It continues to distress the 
French mind. Even such a sympathetic 
critic as Madeleine Cavé writes, “Freud has 
baptized ‘psychoanalysis’ a horrible mixture 
of observations of facts, scientific theories, 
hypotheses without any relation to the ob- 
servation of neuroses, unverifiable phylo- 
genetic explanations, with numerous errors 
of judgment and reasoning.” It is true that 
she goes on to write: “Suppressing the 
nocive role of the infantile pathogenic 
memories, the neurotic sees his morbid 
symptoms disappear. The proof is then 
made that repressed infantile sexual emo- 
tions were the cause of the neurosis.” Had 
she been a physician, she would never have 
fallen into such a hoary post hoc ergo 
proper hoc argument. It is evident that 
Madeleine Cavé has a deep psychological 
need to believe, which might distort her 
judgment, but only in favor of Freud, be 
it noted. Treud’s feeble grasp of locial 
principles has been a major catastrophe for 
scientific psychology. 

Another element in Freud’s work which 
made it distasteful to Janet is his anthropo- 
morphic manner of expressing his ideas. 
This results in mental pictures of three 
warring little men in the head and mem- 
ories from childhood of Milton and the wars 
of God and Lucifer. You may remember 
that Freud was very fond of Milton’s 
“Paradise Lost” and turned to it for conso- 
lation when he quarreled with Martha. This 
is why Treud’s psychology seems to most 
people so dynamic, so alive, whereas Janet’s 
seems cold and calculated, like figures in 
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a ledger. To one type of mind only war- 
ring personalities seem dynamic. 

No, the neglect of Janet is not because 
his psychology is not dynamic. We must 
search further. 

(5) Janet Is a Materialist—Here I be- 
lieve we get closer to the root of the matter. 
As a priest once remarked, C’est un matéri- 
aliste de gros ventre. Of course, Freud 
claimed to be an atheist, but his thought is 
cast in a theological mould. This was evi- 
dent to me when I first read him. It has 
been remarked also by many others. Way, 
for example, has written: “[Freud’s] dual- 
ism, and that of the whole of this [psycho- 
analytical] science, is no doubt theological 
in derivation, an involuntary continuation 
of the habit of mind which produced the 
Heaven-Hell antithesis and the medieval 
antithetical outlook in general.” 

And Boring notes: “Dynamic psychology 
seems to fit more readily than other psychol- 
ogies into the milieu of the Catholic Church 
which, being concerned with human _ re- 
sponsibility, is especially interested in the 
nature of human motives.” So much is 
this true that we see today an interesting 
attempt to absorb psychoanalysis into the 
traditional corpus of Crdistian philosophy in 
the works of Nuttin, Schwartz, Stern, and 
others. Certainly the emphasis on sex is 
not of at nature to repel the Church which 
of a nature to repel the Church which has 
had desperate struggles with it through the 
centuries and the strife is not ended. Wit- 
ness what is going on in Ireland, where, 
says O’Falain, “what we need, surely, is the 
lifting of an unclean cloud.” At least one 
attempt has been already been made (Sand- 
ers) to rewrite Freudian phychology, with 
God aded. Of course, Freud called himself 
an atheist, but the Church has never de- 
nounced him, or Janet, for that matter. The 
Church worries about heretics, not atheists, 
knowing that ninety-nine per cent of human 
beings are incurably religious. Since Jack- 
son specigcally accepts the dualistic view- 
point, he may be dismissed immediately, 
but Janet’s exposition is monistic, and the 
real conflict between him and Freud is be- 
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tween the spiritualistic and the materialistic 
viewpoints. In this Janet was following con- 
sistently the main line of French descent 
from Jouffroy, as we have previously 
pointed out, and from Condillac, of whom 
it was said that he was no materialist, but 
his work was rigidly materialistic. 

As a matter of fact, both Janet and 
Freud were greatly influenced by religion. 
You may remember also, that, as a young 
child, Freud used to accompany his nurse 
to Catholic services and, on his return, lec- 
ured his parents on the’ doings of God. 
Not only is Freud’s thought cast in are- 
ligious mould (if we define religion as the 
cultivation and propitiation of occult pow- 
ers personified), but he was much pre- 
occupied with it because it deals with the 
eternal mysteries in which any intelligent 
man must be interested. Although Freud 
denied that he had any faith, he wrote in 
his “Moses and Monotheism” that he en- 
vied those who had and identified homself 
with Moses. And Janet, after telling how 
he lost his faith during his youth, con- 
tinues: “It was a question of conciliating 
scientific tastes and religious sentiments, 
which was not an easy task. The concilia- 
tion could have been effected by means of 
a perfected philosophy satisfying both 
reason and faith. I have not found this 
miracle but I have remained a philosopher.” 
And so he built up his system on a con- 
sistently objective monistic basis, but con- 
tinued to be preoccupied with such questions 
as religious ecstasy and doubt. He was 
a mystic at heart but kept his tendencies out 
of his psychological thinking. Neverthe- 
less, his eyes were turned rather toward 
Heaven. Freud, on the contrary, was 
thoroughly permeated by the doctrine of 
original sin, as was noted by his disciple 
Sachs. He was quite at home with St. 
Paul, who complained, “For the good that 
I would I do not, but the evil which I 
would not, that I do.” He could not 
keep his eyes away from fascination with 
the deep dark recesses of his unconscious 
Hell. We should remember the lefthanded 
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compliment of Dalbiez—a sympathetic 
critic: “Freud’s work is the most pro- 
found analysis that history has ever 
known of the less human elements in 


human nature.” A rabbi at heart, he could 
think only in terms of a struggle between 
personalities, laid down the law to his 
disciples, and cast them off when they dis- 
agreed with him. 

And this is, to my mind, a major reason 
for Freud’s popularity. He is most popular 
among Jews and Christians of the Old 
Testament tradition who have lost their 
faith. When its main tenets come back to 
them in a pseudoscientific guise, it strikes 
them at once as truce because is repeats, 
in an acceptable terminology, their tra- 
ditional forms of thinking. For this reason 
also Freud’s psychology will continue to be 
popular, whereas Janet’s—formal, logical, 
impersonal—will appeal to only a_ small 
group thoroughly permeated by the mater- 
ialistic scientific approach. Freud will al- 
ways be the more popular because mankind 
will not give up its most cherished Ur- 
defense—that it possesses a soul, a spark 
of the divine fire, however infinitesimal, 
which governs its conduct. Neither of them, 
however, can compete successfully on the 
American scene with that other neurotic of 
genius, Mary Baker Eddy, who is more 
attuned to the prevalent 
American philosophy. 

(6) Janet Was a Tragic Failure —Brach- 
feld wrote that “Pierre Janet is in a sense 
a tragic figure in the history of modern 
phychology. He reached the threshold of 
the promised land but, unfortunately, it 
was not granted him to enter it. He hesi- 
tated to take the decisive step, alarmed no 
doubt at the revolutionary tendency of his 
own theories.” 


pie-in-the-sky 


This is a purely gratuitous 
assumption, and we are not told what was 
the decisive step he dared not take. 

If Janet was a tragic figure he was com- 
pletely unaware of it. He was always 
bright, alert, friendly to everyone, and 
curious about everything. 
figure 
pessimistic. 


Freud was the 
secluded, 


tragic somber, asocial, 


The accusation of Brachfield, 


however, does not have reference to their 
temperaments. He accuses Janet of missing 
the boat, and that there are things which 
he overlooked. What of it? Who has not? 
It must be remembered 
3rachfield is speaking of 
is Adler’s paradise, not Freud’s. We may 
ask what was the decisive step which Janet 
failed to take? Of course, he was never 
much interested in the meaning of indi- 
vidual symptoms, but not because he feared 
their revolutionary tendencies. I hope that 
we have all advanced beyond the naive idea 
that “Ye shall know the Truth and the 
Truth shall make you free.” I have already 
indicated my belief that the fundamental 
difference between the two men is one of 


Freud perhaps? 
that the paradise 


viewpoint and method. Lévy-Valensi once 
remarked that every time a discussion of 
pathogenesis separates the psychiatrists, one 
can be sure to find, in a form favored by 
the times, the opposed opinions of the 
spiritualists and the materialists. 

There is another dichotomy in psychiatry 
among the materialists themselves, exempli- 
fied by the different theories of Janet and 
another of my teachers—de Clérambault— 
for the explanation of the systematized psy- 
choses. Clérambault maintained that the 
fundamental precipitating cause was the 
phenomenon of echo of thought and main- 
tained that no idealogy could ever explain 
it. Clérambault explained this by supposing 
histological structural alterations in the 
whereas Janet, who accepted 
Clérambault’s description of the syndrome, 
almost intact, elaborated a functional ex- 
planation in terms of activities in the middle 
level of his hierarchy. We have there a 
dichotomy between the structuralists and the 
functionalists. It is evident, here again, that 
there is no conflict as to fact, only a clash 
of two ways of trying to explain the same 
facts. As Paulus puts it: “To conclude in 
two words, the psychological theories are 
incapable of proof, the physiological theory 
has not furnished any.” 

And this brings me to my final theme, 
the physiological-psychological dichotomy. 
Neither Freud nor Janet was a biologist 


neurones, 


85 


+ 

. 


3 


A. M. A. ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


at heart. I know that people have tried to 
make a great neurologist out of Freud; their 
efforts are unconvincing; a good neurologist 
he was but not a great one. He was un- 
successful in physiology and a failure as a 


chemist. He knew very well that he was. 


essentially a visionary and wrote so to 
Fliess. I am quite persuaded that Briicke 
knew this and that this was the real reason 
why he advised Freud to abandon biology, 
softening the blow to Freud’s pride by plac- 
ing this advice on an economic basis. Janet, 
likewise, although he worked transitorily in 
a physiological laboratory in his youth, on 
the insistence of his uncle, remained a 
philosopher. Now both Janet and Freud 
realized that their psychological theories did 
not adequately account for any of the phe- 
nomena which they tried to explain, that 
their solutions were largely verbal. This 
was as true of Janet as of Freud. Cavé 
writes: “Even Pierre Janet explained the 
unsciousness of certain memories by giving 
a name to his phenomenon. He states that 
there exists in man a superior faculty realiz- 
ing the synthesis of all the perceptions 
which he has at any one moment of all 
the memories which he has acquired. This 
faculty of synthesis he supposed to be im- 
paired in hysterical patients. This is merely 
expressing his findings in other words.” 
One is reminded of Franz Joseph Gall, who 
wrote (Vol. 4, p. 330): “Give animals fun- 
damental faculties and you have the dog 
who chases passionately, the weasel who 
strangles chickens with fury, the nightingale 
who sings beside his mate with passion.” 
These faculties are only words, names for 
facts of observation which they are sup- 
posed to explain. 

The analysts deal also largely with words. 
That some psychoanalysts subconsciously 
realize this verbalism is evident from many 
slips of the tongue which I have overheard. 
I have quite a collection of them which time 
does not permit me to relate. And I am not 
one to belittle the power of words, for good 
and for evil. “In the beginning was the 
Word.” Words are information on which 
the functioning of the neocortex depends. 
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But that is not what I am talking about. 
I am talking about verbal explanations 
which merely translate words into other 
words. Both Janet and Freud knew that 
they offered only partial explanations of the 
phenomena they described. Freud remarked 
to Joseph Wortis, “Psychoanalysis never 
claimed that there were no organic factors 
in the psychoses. I said that analysis is not 
everything. There are other factors—the 
dynamic factors—what we call the libido— 
which is the drive behind every neurosis. 
Psychoanalysis cannot influence that be- 
cause it has an organic background. It is 
the biochemist’s task to find out what that 
is, and we can expect that the organic part 
will be uncovered in the future. So long 
as organic factors remain _ inaccessible 
analysis leaves much to be desired.” And 
Janet remarked in discussing schizophrenia 
that he expected the secret of this malady 
to be discovered by the chemists. While I 
do not doubt either the existence or the 
importance of psychic and social factors in 
the genesis of mental disease, I never 
cease to be amazed at the amount of psychic 
trauma that the normal person can absorb, 
and we must never forget that a patient’s 
behavior may be abnormal because his brain 
is sick. 

Etiological chemical substances have not 
been indentified, but there are many indica- 
tions that such will be found. Loewen- 
hart’s experiments with carbon dioxide 
pointed the way, however far his successors 
have strayed from it. The effects of toxins 
on mentality have long made it certain since 
Moreau de Tours wrote about hashish. The 
newer studies on lysergic acid, antichole- 
steinases, reserpine (Serpasil), and other 
drugs give us hope. Lately adrenochrome 
indicates a possible source in the body. If 
and when these etiological chemical factors 
are indentified, the work of both Janet and 
Freud will be as neglected overnight by 
the physicians as are the psychological fac- 
tors in general paresis. And unjustifiably 
so, since the mechanisms which they have 
so laboriously elucidated will continue to 
operate as long as mankind exists. I am 
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quite convinced that psychogenetic factors 
play a role in the genesis of many mental 
disorders—a role which varies in impor- 
tance from hysteria at one to schizophrenia 
at the other extremity of the gamut. If I 
talk seldom of these factors it is for the 
same reason which Freud gave for neglect- 
ing the biological factors—because others 
talk enough of them. 

I conclude, therefore, that Freud and 
Janet are the two great men who led psy- 
chology out of the ivory towers into the 
clinic. Much has been made of Freud’s 
courage in defying the opposition of the 
Viennese medical profession. Personally, I 
think he unnecessarily created much of what 
he suffered. Janet, also, needed courage of 
no mean order to stand up alone in opposi- 
tion to the towering figure of Bakinski, in 
all the pride and arrogance of his world- 
wide reputation, when all his colleagues had 
been reduced to silence, and tell him that, 
imaginary or not, the patients had troubles 
and something should be done about them. 
Both Janet and Freud developed under the 
stimulus of Charcot, who said in one of his 
Tuesday clinics in 1885: “Until the present 
time we have been used to set psychology 
aside or teach it only in college, but then it 
was only a feeble rosescented psychology of 
little use. To know only that we have 
various faculties is not very useful in appli- 
cation. It is another psychology which we 
must create, a psychology reinforced by 
studies of pathology such as we are under- 
taking.” 

As dynamic psychology becomes con- 
structive it will incorporate the best con- 
cepts of the two men, and both will be 
looked upon as stellar figures in the psy- 
chiatric firmament. I was very interested to 
read recently, in the report of the Con- 
ference on Psychodynamic Principles of the 
American Psychiatric Association, the fol- 
lowing: “As a frecipitating factor, conflict 
in excess of an individual’s current in- 
tegrative capacity plays a highly important 
role in the production of neurosis and 
psychosis. The converse of this principle 
is that whatever reduces integrative capacity 


may serve as a precipitating factor by in- 
creasing the possibility of being over- 
whelmed by frustration or conflicts hitherto 
managed successfull.” The first sentence is 
Freudian, the second Janetian, integrative 
capacity being only a paraphrase of Janet’s 
faculty of synthesis. This prophetic rap- 
prochement of Janet and Freud is signed 
by two eminent local psychoanalysts— 
Thomas French and Maxwell Gitelson. But 
we must remember that neither Freud nor 
Janet reached definitive formulations. Much 
has been made of the tentative manner in 
which Janet presents his theories; we 
should remember that Freud said that he 
did not know how much he believed of what 
he had written. 

Much has been made also of the epidemic 
of convulsions which Charcot provoked in 
his hysterics and of the epidemic of multiple 
personalities which Janet provoked. We 
should not forget, also, the epidemic of 
incestual fantasy which Freud provoked in 
his patients. Both Janet and Freud were 
investigators rather than therapists. Janet 
gives his meager results in his great treatise 
on psychotherapy, and Freud remarked at 
the end of his life that psychoanalysis would 
be remembered as a theory of the un- 
conscious and not as a method of therapy. 
I do not need to add in Chicago that what 
is called psychoanalysis today bears less 
and less resemblance to Freud’s technical 
procedures, so that one wonders what justi- 
fication there is for speaking of the present 
dynamic formulations as psychoanalytic. 
This should surprise. no one, since the 
analysts have not been able to formulate 
a definition which is acceptable even to a 
small group. 

I have not attempted to weigh Janet and 
Freud in a balance; my bias is obvious. 
My purpose has been to lift Janet up again 
into the field of vision of the psychiatrists 
and, perhaps, induce a few of them to take 
a good look at him—all of him—not just his 
beginnings. They will be repelled at first 
by a phraseology very different from the 
analytical one to which they are accustomed, 
but, if they persist beyond such superficial 
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barriers, they will find the effort rewarding. 

It seems to me, then, that the theories of 
Janet and of Freud represent two common 
ways of looking at man and his relation to 
the world; whether you prefer the one or 
the other is largely a matter of taste, since 
there is no proof available or possible for 
either. Meanwhile, I believe Freud was 
right when he remarked to Wortis: “The 
relation of the physical and mental states— 
that is the field of work in the future.”” And 
Janet wrote: “The most useful psychology 
of the future will be a practical psychology 
of conduct which will at the same time be 
dynamic and will study the physiological 
production of energy and its distribution.” 
That s why I back the chemists and get 
biochemical laboratories built in our state 
institutions. 

I submit that it is time we ceased to pre- 
occupy ourselves with what Freud called 
the mythological part of his work, with 
Eros and Thanatos, with the Superego, Ego 
and Id. Nor is Janet’s work free of mythol- 
ogy, as Dumas complained on more than one 
occasion. If we must live by a myth I see 
no reason to prefer the pessimistic Freudian 
or the indifferent one of Janet to the opti- 
mistic Christian myth. Rather let us work 
on what Freud said to Wortis was the im- 
portant problem for the future—the rela- 
tion of the physical and mental states. This 
is, of course, psychobiology. That it should 
appeal to me will not surprise you when you 
remember that one of my teachers was C. 
Judson Herrick, a collaborator and life-long 
friend of Adolf Meyer. 

This advice we are able to follow today 
in ways undreamed of by Freud and Janet, 
children of their time. Not only has bio- 
chemistry made gigantic strides, but a new 
tool has become increasingly illuminating, 
the electronic amplifier. We now begin to 
see that there are two systems of neurones 
in the brain: a diffuse one, inept for the 
transmission of signals but very important 
for our affective life, and another which can 
be understood only by the light of modern 
developments in communication-engineering. 
Janet would be delighted by these develop- 
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ments and would undoubtedly weave them 
into his theories of psychological force and 
tension so much more adequately than he 
could the cruder mechanics and chemistry 
of his day. His later work is full of “feed- 
backs” 


called by other names, of course. 


I apologize to the members of this 
Society for presenting these fragmentary 
comments to you, although I really owe you 
no apology, since you brought them on your 
own heads by electing me your president. 
I should never have dared to do so except 
that you probably will not take them seri- 
ously, since you know that I have had only 
a self-analysis. I am, therefore, a child of 
the darkness, whereas “Ye are all children 
of light.” And I thank you for forcing me 
thus to think again about these patients 
and their troubles because the neurotics, like 
the poor, we shall always have with us, and 
someone must care for them. And I am 
now in a position where I must take part in 
decisions as to how they can best be man- 
aged. Finally, I am glad to have had this 
opportunity to call your attention again to 
one of the greatest thinkers of all time in 
the field of abnormal psychology—Pierre 
Janet. 
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In recent months increasing use has been 
made of reserpine, chlorpromazine, and 
combined reserpine-chlorpromazine therapy 
in psychiatric disorders. As these therapies 
have gained in popularity, there has been 
an urgent need for adequate comparative 
studies in order to determine the indications 
for each therapy. It was with this purpose 
in mind that the present study, which has 
extended, over a 20-month period, was 
undertaken. 


Subjects 


This study was conducted in a hospital 
building housing 740 chronically disturbed 
psychotic female patients. Three compar- 
able groups of 150 patients each were se- 
lected. They were chosen chiefly for their 
excited, hyperactive, assaultive, or destruc- 
tive behavior, regardless of diagnosis, age, 
duration of illness, or previous treatment. 

One group of 150 patients was treated 
with reserpine alone for three to six months. 
Another group of 150 patients was treated 
with combined reserpine-chlorpromazine for 
three to seven months. The findings in these 
two groups have been reported in detail in 
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previous papers * and will be merely sum- 
marized in this paper. The final group of 
150 patients was treated with chlorproma- 
zine alone for three to seven months. The 
latter group is reported for the first time 
in this paper and will, therefore, be ana- 
lyzed in greater detail. 

The majority of the patients had already 
received courses of electroconvulsive and/or 
insulin. coma therapy without satisfactory 
or lasting results. All of the patients in 
the study were started on drug therapy 
at a time when they were disturbed. If 
they had previously benefited from insulin 
coma or electroconvulsive therapy, they 
were allowed to relapse before drug ther- 
apy was instituted. While on reserpine, 
chlorpromazine, or combined therapy, the 
patients received no other somatic therapy 
and no other sedative, with the exception 
of anticonvulsant medication in a few epi- 
leptic patients. Since the patients in all 
three groups were scattered equally through- 
out the 10 wards of the building, each 
group was subjected to the same environ- 
mental influences. 


Dosage 


The dosage plan for the use of reserpine 
alone was as follows: When starting ther- 
apy the patient received 5 mg. of reserpine 
intramuscularly and 3 mg. orally each 
morning. The oral dose remained the same 
until the close of therapy. The intramus- 
cular dose was continued for 10 days. If 
by this time the patient was showing a 
beneficial response (not merely sedation), 
the intramuscular dose was given every 
other day for three doses. Then, if the pa- 
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tient’s condition still showed evidence of 
improvement, the intramuscular dose was 
given every fourth day for two doses. 
Finally, if the patient’s mental state re- 
mained favorable, the intramuscular dose 
was discontinued as a regular medication 
and was given only 
such times as the 
disturbed. 

If after the first 10 days of oral and 
intramuscular reserpine therapy the patient 
did not response, the 
oral and intramuscular dose was continued 
for six more days. 
improvement, the 


as a booster dose at 
patient became very 


show a_ beneficial 
If there was still no 
intramuscular dose was 
increased to 10 mg. every other day and 5 
mg. on alternate days. This regimen was 
carried on for eight days. If there was 
still no improvement, the intramuscular dose 
was raised to 10 mg. daily for five doses. 
If at the end of this time no improvement 
was evident in the mental state of the pa- 
tient, the intramuscular dose was reduced 
to 5 mg. daily for three days and then 


eliminated completely, whereas the daily oral 
dose of 3 mg. was continued. 


A maintenance oral dose of 3 mg. was 
found to be optimal in most of the patients. 
However, in some patients the maintenance 
dose had to be reduced to 2 mg. or occa- 
sionally to 1 mg. because of side-reactions. 

The following dosage was used in com- 
bined reserpine-chlorpromazine therapy: 
The patient was started on 3 mg. of reser- 
pine and 25 mg. of chlorpromazine orally 
once a day. After 10 days the chlorproma- 
zine was increased to 25 mg. twice a day. 
At the end of three to four weeks, if the 
patient was not showing satisfactory prog- 
ress, the dose of chlorpromazine was in- 
creased to 50 mg. twice a day, reserpine 
remaining at 3 mg. daily. After another 
three to four weeks, if the patient’s thera- 
peutic progress was still unsatisfactory, 5 
mg. of reserpine intramuscularly was added 
to the oral regimen. This was continued for 
10 days. If the patient then showed signs 
of responding to therapy, intramuscular 
medication was gradually withdrawn, but 


the oral medication remained unchanged 
until the close of therapy, when it was 
slowly discontinued. If, however, after 10 
days of intramuscular injections the patient 
was not showing an adequate therapeutic 
response, the intramuscular dose was raised 
to 10 mg. continued until the 
response was adequate; then intramuscular 


and was 


injections were gradually withdrawn, leav- 
ing only the oral medication. A course of 
therapy lasted a minimum of three months. 

If at the outset the patient was extremely 
disturbed and an early quieting effect was 
necessary, 


the patient was started on 5 
mg. of reserpine intramuscularly and 3 mg. 
of reserpine and 25 mg. of chlorpromazine 
orally once a day. After 10 days the chlor- 
promazine was increased to twice a day, 
and if the patient’s progress was _ satis- 
factory the intramuscular injections were 
gradually withdrawn. However, if prog- 
ress was still not satisfactory, the injections 
were continued for another 10 days. Then 
if necessary, the intramuscular dose was 
raised to 10 mg. After improvement was 
sufficient to discontinue this initial course 
of intramuscular reserpine injections, the 
subsequent dosage regimen was the same 
as outlined in the preceding paragraph. 

In treating with chlorpromazine alone 
there was much greater latitude in the 
dosage schedule, for there was considerable 
variability in the individual needs of the 
patient. The dose was usually started at 
25 mg. three or four times a day and was 
increased rapidly in the first 10 days up to 
400-600 mg. a day in four divided doses. 
If after two weeks at this dose level the 
patient was not showing sufficient improve- 
ment, the dose was raised by increments of 
200 mg. a day every five or seven days 
until a satisfactory clinical response was 
reached. Although the highest daily dose 
was 1800 mg., the majority of patients 
required no more than 600 mg. a day. After 
a satisfactory clinical result had been ob- 
tained, the dose was allowed to remain at 
this level for two or three weeks and then 
was gradually lowered to 200-400 mg. a 
day, being kept at this dose for about six 
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or eight weeks. [he drug was then grad- 
ually withdrawn. The entire course of treat- 
ment lasted a minimum of three months. 
The patients in this study were treated 
from three to seven months. 


Results 


The categories of improvement used in 
the study are defined as follows: By “mark- 
edly improved” is meant that the pa- 
tient’s mental state and behavior have im- 
proved to such an extent that with a normal 
amount of supervision she would be able 
to adjust adequately outside of a hospital; 
delusions and hallucinations can no longer 
be elicited. By “moderately improved” 
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meant that, although the patient is not well 
enough to live outside of a hospital, her 
behavior has improved to the extent that 
she is now usually cooperative and is ad- 
justing fairly well to the hospital environ- 
ment. By “slightly improved” is meant that 
the patient is a little easier to manage, but 
still manifests excited, assaultive, or de- 
structive behavior. The evaluation of the 
patient in regard to degree of improvement 
was made by the physician in charge 
(J.A.B.), the supervising nurse of the build- 
ing, and the nurse or attendant in charge 
of the patient’s ward. 

Tables 1, 2, and 3 are an analysis of 
improvement according to diagnosis in the 


TaBLe 1.—I with in Respect to Diagnosis* 


Markedly Moderately Slightly No No. 
Diagnosis Improved Improved Improved Improvement of Cases 
Dementia praecox, paranoid__- . 4 2 10 3 2 
Dementia praecox, catatonic______. A ‘ 17 7 13 11 68 
Dementia praecox, hebephrenic......___.______- 1 8 6 4 19 
Dementia praecox, mixed___.___ EES 4 4 1 1 10 
Dementia Praecox, total 26 51 126 
(20.6%) (40.5%) (23. 3%) (15. 1%) 
Manic-depressive, 1 1 1 3 
Involutional psychosis, melancholia. 1 1 1 3 
Involutional psychosis, 4 4 
Psychosis with mental deficiency._.............___- 3 he 3 6 
Psychosis with cerebral arteriosclerosis._____-- 1 1 
Psychosis with cardiorenal disease __ 1 1 
Epileptic psychosis, epileptic clouded states... _- 1 2 3 
Epi'eptic psychosis, deterioration. 1 1 
Alcoholic psychosis, Korsakoff's _. 1 “a 1 
Primary behavior disorders, ‘simple ‘adult malad- 
Total__._.- 35 24 150 
(21 5%) (39.3%) (23.3%) (16.0%) 


* Barsa & Kline.' 


TaBLe 2.—I with Combined in Respect to — 


Markedly Moderatel Slightly No No. 
gl Improved Improv Improved Improvement of Cases 
Dementia praecox, paranoid 5 13 ll 3 32 
Dementia praecox, catatonic... 4 16 22 6 53 
Dementia praecox, hebephrenic______. 1 2 2 12 
Dementia praecox, simp’ 1 1 
Dementia praecox, mixed_______ 6 6 8 2 
Dementia praecox, total.........._...__..- 21 37 49 ll 118 
(17.8%) (31.4%) (41.5%) (9.3%) 
Manic-depressive, 5 1 6 
Involutional psychosis, melancholia 3 1 4 
Involutional psychosis, 2 3 2 1 8 
Psychosis with mental deficiency _. 1 4 1 6 
Psychosis with psychopathic personality 2 2 
Psychosis with cerebral 1 1 2 
Psychosis with 1 1 
Psychosis due to epilepsy, 1 1 
Psychosis due to hol, acute hallucinosis____._- 1 Rai 1 
syphilitic meningoencephalitis.___- 1 


48 55 12. 
(32%) (36.7%) (8%) 


— 

+ 

(23.3%) 

ri * Barsa & Kline.* 
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TaBLE 3.—Improvement 


AND COMBINED THERAPY 


with Chlorpromazine in Respect to Diagnosis 


Markedly Moderately Slightly No No. 
Diagnosis Improved Improved Improved Improvement of Cases 
Dementia praecox, paranoid _____- 5 14 16 4 39 
Dementia praecox, catatonic_____. 10 9 19 4 42 
Dementia praecox, hebephrenic_.- 1 3 6 1 11 
Dementia praecox, simple__- 1 1 
Dementia praecox, 2 6 3 19 
Dementia praecox, total _- 24 28 48 12 112 
(21.4%) (25%) (42.9%) (10.7%) 
Manic-depressive, mixed_ 7 3 1 11 
Involutional psychosis, melancholia 3 1 
Involutional psychosis, paranoid _____._.- 2 2 1 1 6 
Psychosis with mental deficiency 1 1 1 3 
Psychosis with psychopathic personality 1 1 2 
Psychosis with syphilitic 1 1 
Psychosis due to epilepsy, epileptic clouded states _- 1 1 3 1 6 
Psychosis due to epilepsy, deterioration 1 4 5 
Tota 39 37 59 15 150 
(26%) (24.7%) (39.3%) (10%) 


three comparable groups of patients who 
were treated with reserpine, combined res- 
erpine-chlorpromazine, and chlorpromazine, 
respectively. It can be seen that the degree 
of improvement is not significantly differ- 
ent in the three groups. Table 4 analyzes 
the improvement of the chlorpromazine- 
treated patients according to age. In contrast 
to the patients receiving reserpine and com- 
bined therapy, there was a tendency in the 
chlorpromazine group for the younger pa- 
tients to show a greater response to therapy. 
However, since most of the older patients 
had been ill fer a longer period of time, 


Markedly 


Age Improved 
21-30. 12 
31-40. om 12 
41-50. 7 
51-40. 5 
61-68... 1 


Duration of Present Markedly 
Hospitalization, Yr. Improved 
Less than 1____. 13 
3-5. ; 4 
More than 5...._- 1 


the duration of illness rather than the age 
may have been the determining factor in 
their poorer response to therapy. Tables 5 
and 6 are a further analysis of the improve- 
ment in the chlorpromazine-treated patients 
according to the duration of the present 
hospitalization and the duration of the ill- 
ness. Although in all three groups it was 
found that the longer the patient had 
remained in the hospital and the longer 
she had been ill the less were her chances 
of achieving a marked improvement, this 
was especially so in the patients treated 
with chlorpromazine alone. For example, 


TaBLe 4.—Improvement with Chlorpromazine in Respect to Age 


Moderately 


Slightly No vo. 
Improved Improvement of Cases 

1 4 

4 7 2 25 

12 16 4 44 

12 20 4 43 

6 13 3 27 

2 3 1 7 


TaBLe 5.—Improvement with Chlorpromazine in Respect to Duration of Present Hospitalization 


Moderately Slightly No No. 
Improved Improvement of Cases 
oes 1 15 
6 7 3 37 
8 4 1 17 
23 47 10 81 


TaBLe 6.—Improvement with Chlorpromazine in Respect to Duration of Illness as Measured 
from Time of First Hospitalization 


Duration of Illness from 


Markedly 


Moderately Slightly No 0. 
Improvement of Cases 
2 23 
4 5 1 17 
12 16 7 47 
19 34 5 63 
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of the patients receiving reserpine or com- 
bined therapy, 5% who were in the hospital 
more than five years showed marked im- 
provement, whereas only 1% of such pa- 
tients treated with chlorpromazine alone 
were markedly improved. 


Clinical Course 


In a previous report? one of us (J.A.B.) 
distinguished three stages in the patient's 
course of therapy with reserpine alone: The 
sedative period, the turbulent period, and 
the integrative period. The sedative period 
began very soon after the start of therapy, 
and, as the name implies, was characterized 
chiefly by the sedative effects of the drug, 
the patient becoming quieter, less disturbed, 
and rather drowsy. This was followed by 
the turbulent period, in which the patient’s 
behavior became more disturbed and the 
delusions and hallucinations were often 
more pronounced. Tremulousness, restless- 
ness, mounting tension, and anxiety were 
prominent symptoms. The patient frequently 
complained of feeling strange, not like her- 
self, and feeling at times that she had no 
control over her impulses. The successfully 
treated patient then passed into the inte- 
grative period, in which she became more 
cooperative, more friendly, and more in- 
terested in her environment. Delusions and 
hallucinations gradually faded until they 
seemed to disappear. 

In combined reserpine-chlorpromazine 
therapy these three stages in treatment 
were also evident, with certain differences.® 
The sedative period was more pronounced, 
longer in duration, and tended to overlap 
the subsequent stages, so that not infre- 
quently a patient in the integrative period 
would also complain of drowsiness, lethargy, 
and a sense of fatigue. The turbulent period, 
on the other hand, was not as severe or as 
protracted as in uncombined reserpine ther- 
apy. As a result the course of therapy was 
less stormy and less distressing to the pa- 
tient. Finally, in combined reserpine-chlor- 
promazine therapy the integrative period 


+ References: 1 and 2. 
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was much more gradual in onset and slower 
in progress. 

In chlorpromazine therapy these three 
stages could not be clearly distinguished. 
Sedation was manifested early, but the pa- 
tient did not usually pass through a real 
“turbulent phase.” Integrating effects in 
the personality were often seen earlier than 
in reserpine or combined therapy. An im- 
portant difference in the clinical course of 
chlorpromazine therapy was that the patient 
usually had a greater sense of well-being 
than with reserpine or combined therapy. 
In the latter therapies, the patient, even 
when showing clinical improvement, would 
not infrequently beg to have the drug dis- 
continued, because of a persistent jittery 
feeling, or because of marked retardation 
of mental processes, or because of a 
sense of having been drained of all affect. 
These complaints were not common in chlor- 
promazine therapy. 


Side-Reactions 


The side-reactions observed in the pa- 
tients treated with reserpine alone can be 
summarized as follows: 

1. Side-reactions occurring early in ther- 
apy and usually disappearing spontaneously 
without reduction of dosage: generalized 
tremulousness, increased salivation, dizzi- 
ness, convulsive seizures, drowsiness, sense 
of fatigue, abdominal cramps, diarrhea, nasal 
stuffiness, edema of face and feet, pins- 
and-needles sensations in the extremities. 

2. Side-reactions occurring a little later 
in therapy and requiring reduction of dos- 
age: anorexia following an earlier increase 
in appetite; an organic type of mental con- 
fusion ; the development of a typical Park- 
insonian syndrome. With reduction of 
dosage these symptoms disappeared. 

Various drugs were used in an effort to 
combat the  side-reactions of reserpine 
therapy. Atropine was used with varying 
success against the tremulousness. Oxphe- 
nonium (Antrenylt) bromide, anti- 
cholinergic substance, was very effective 


t Ciba Pharmaceutical Products, Inc. 
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against the abdominal symptoms. Phenyl- 
ephrine (Neo-Synephrine) hydrochloride, 
ephedrine, or naphazoline (Privine) § nose 
drops were used to alleviate the nasal 
stuffiness. Amphetamine derivatives were 
useful in counteracting the drowsiness and 
sense of fatigue when they became very 
severe. However, most effective against the 
tremulousness, the restlessness, and the 
feelings of tension, which were especially 
acute during the turbulent period, was 
benztropine (Cogentine)|| methanesulfon- 
ate, a synthetic anti- Parkinsonism drug with 
antihistaminic and anticholinergic proper- 
ties. Benztropine was also effective against 
the symptoms of Parkinsonism when they 
developed. 

The side-reactions with combined reser- 
pine-chlorpromazine therapy were very 
much the same as those with reserpine alone, 
except that they were less severe, especially 
the symptoms associated with the turbulent 
period. However, in addition to the side- 
reactions attributed to the reserpine effect 
were those resulting from chlorpromazine, 
such as skin eruptions, jaundice, and agran- 
ulocytosis. 

Of the 150 patients treated with chlor- 
promazine alone, 8 developed a generalized 
maculopapular eruption, 1 developed jaun- 
dice, 10 showed the typical signs of Parkin- 
sonism, and 1 patient, who had had a 
lobotomy several years previously, went into 
status epilepticus. The skin eruption did not 
require the discontinuation or reduction of 
dosage, whereas the drug was discontinued 
in the patient who developed jaundice. The 
jaundice after four weeks of 
therapy. The Parkinsonism was made to 


occurred 


disappear either by reducing the dosage of 
chlorpromazine or, in some cases, merely 
by the addition of benztropine. The status 
epilepticus was controlled with amobartital 
(Amytal) sodium and the withdrawal of 
chlorpromazine. Chlorpromazine therapy 
was later reinstituted at a reduced dosage 
without the recurrence of convulsions. 


§ Ciba Pharmaceutical Products, Inc. 
|| Sharp & Dohme, Inc., Division of Merck & 
Company, Inc. 


Other side-effects of chlorpromazine in- 
cluded excessive drowsiness and sense of 
fatigue, especially in the early stages of 
therapy. When this symptom persisted and 
was severe, it was at times necessary to use 
amphetamine derivatives. Blurring of vi- 
sion, dryness of the mouth, and an un- 
pleasant taste were sometimes complained 
of temporarily during the early weeks of 
therapy. Edema of the face and feet was 
also an occasional early and transient symp- 
tom. In two patients there was engorgement 
of the breasts and lactation, but this disap- 
peared spontaneously without reducing the 
drug. Photosensitivity of the skin was a 
common complaint, especially when higher 
doses were used, and it necessitated that 
the patients avoid exposure to sunlight. 
Constipation was very frequent, requiring 
the liberal use of cathartics. Increase in 
appetite and gain in weight were very com- 
mon. 

In this series of chlorpromazine-treated 
patients there were no instances of agranu- 
although among the patients 
treated with combined reserpine-chlorpro- 
mazine there were two cases.® 


Promethazine (Phenergan hydrochlor- 
ide (12.5 mg. once a day in the morning 
or, at times, twice a day in the morning 
and evening) was very valuable when used 
in conjunction with chlorpromazine. It 
seemed to increase the therapeutic effective- 
ness of chlorpromazine so that lower doses 
of the latter drug could be used, and thus 
many of the side-effects eliminated. Pro- 
methazine hydrochloride also often con- 
trolled the considerable restlessness shown 


locytosis, 


by some patients receiving chlorpromazine. 
This restlessness was not usually associated 
with cramping or aching sensations in the 
extremities, as in reserpine therapy. Fur- 
thermore, contrary to the report of others,? 
promethazine hydrochloride was not found 
useful either in the treatment of Parkinson- 
ism when it developed or in the direct 
prevention of Parkinsonism. It did allow 
the reduction of the dosage of chlorproma- 


{ Wyeth, Inc. 
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zine without sacrificing its therapeutic 
effect, and in this way (by using smaller 
doses of chlorpromazine) Parkinsonism 
could be prevented or made to disappear. 

It was discovered that patients receiving 
reserpine, chlorpromazine, or combined 
therapy generally showed a reduced resist- 
ance to infection, so that at times a patient 
would become seriously ill from what 
started out as a minor infection. Therefore, 
it became the policy to treat all patients 
vigorously with antibiotics at the first evi- 
dence of infection. 


Comment 


From our studies it has become clear 
that it cannot be predicted with certainty 
which patient will respond best to which 
form of drug therapy. However, some gen- 
eral principles have been evolved which can 
be used as a guide in conducting therapy. 

Combined reserpine-chlorpromazine ther- 
apy, as used by us, produces primarily an 
enhanced reserpine effect. It has other ad- 
vantages over reserpine therapy. It has the 
advantage of not requiring intramuscular 
injections in most cases. Furthermore, the 
course of combined therapy is less stormy 
and less distressing to the patient because 
of a milder and shorter turbulent period. 
Thus, combined therapy has replaced ther- 
apy with reserpine alone, except in those 
cases that cannot tolerate chlorpromazine 
because of the development of jaundice or 
agranulocytosis. 

The advantage of treatment with chlor- 
promazine alone is that the patient has a 
greater sense of well-being than with reser- 
pine or combined therapy. Chlorpromazine 
therapy also seems most effective in the 
mental illnesses of shorter duration. More- 
over, although depressions are more re- 
sistant to all forms of drug therapy, they 
tend to respond better to chlorpromazine 
alone. 

On the other hand, chronic deteriorated 
schizophrenics, or chronic schizophrenics in 
whom apathy and withdrawal are pre- 
dominant, do better on combined ther- 


% 


apy. Also, since it has been found that a 
tolerance to chlorpromazine seems to de- 
velop after many months of treatment, those 
patients for whom maintenance drug ther- 
apy is expected for a long period should 
be given combined therapy. In this therapy 
the chlorpromazine can be gradually with- 
drawn and the patient maintained on reser- 
pine alone. 

Finally, those patients who refuse to take 
medication orally over an extended period 
are best treated with combined therapy, for 
in combined treatment only one injection a 
day is required, as compared with three 
or four a day in the case of chlorpromazine 
alone. It is possible to mix the reserpine 
and the chlorpromazine in the same syringe, 
as long as the injection is made immediately 
after mixing the ingredients.+ 

The indications for treatment with reser- 
pine, chlorpromazine, and combined therapy 
are summarized as follows: 

A. Chlorpromazine therapy: 

1. Patients with mental illness of more recent 

origin, especially acute schizophrenia. 

2. Patients in whom depression is a prominent 
symptom. 

3. Patients who have failed to respond to com- 
bined reserpine-chlorpromazine. 

B. Combined reserpine-chlorpromazine therapy: 

1. Chronic deteriorated schizophrenics, or 
chronic schizophrenics in whom apathy and 
withdrawal are predominant. 

2. Chronic schizophrenics in whom long-term 
maintenance therapy is anticipated. 

3. Patients who refuse to take oral medication 
over a prolonged period. 

4. Patients who have failed to respond to chlor- 
promazine alone. 

C. Reserpine therapy: 

1. Patients who have manifested jaundice or 
agranulocytosis in response to chlorproma- 
zine. 

2. Patients who cannot be followed closely in 
regard to side-effects of chlorpromazine 
(jaundice and agranulocytosis in particular). 


Summary 


Three groups of 150 disturbed psychotic 
patients, chiefly schizophrenic, have been 
treated with reserpine, combined reserpine- 


# This compatibility was not tested for brands 
of reserpine other than Serpasil. 
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chlorpromazine, and chlorpromazine alone 
under the same environmental conditions. 

Of the patients treated with reserpine 
alone, 21.3% are markedly improved, i.e., 
discharged or ready for discharge; 23.3% 
of those treated with combined reserpine- 
chlorpromazine are markedly improved, and 
26% of patients treated with chlorproma- 
zine alone are markedly improved. 

In all three modes of therapy the longer 
the patient has remained in the hospital and 
the longer she has been ill, the less is the 
probability of achieving a marked improve- 
ment. This is especially pronounced in the 
patients treated with chlorpromazine alone. 


Chlorpromazine effective 
in patients with mental illness of more 
recent origin, especially acute schizophrenia, 
and in patients in whom depression is a 
prominent symptom. 
chlorpromazine 


seems 


Combined reserpine- 
therapy appears more 
chronic, deteriorated schizo- 
phrenics, chronic schizophrenics in whom 
apathy and withdrawal are predominant, 
and in schizophrenics in whom long-term 
maintenance therapy is necessary. 
pine 


effective in 


Reser- 


alone is indicated those pa- 


tients who have manifested jaundice or 


agranulocytosis in response to chloproma- 
zine. 


Dr. Elizabeth Benford, Ruth Lee, R.N., Dot 
Haring, and the entire staff of Building 60 as- 
sisted and cooperated in this project. 
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Performance Changes with a 
Whnimal of Epinephrine 
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Several investigators have demon- 
strated that an elevation in the level of 
circulating epinephrine accompanies psy- 
chological stress response and is asso- 
ciated with strong affective arousal.* It 
has also been commonly noted that a 
frequent consequence of epinephrine ad- 
ministered to man is anxiety and its phys- 
ical accompaniments.* Nevertheless, despite 
these suggestions of an intimate connec- 
tion between epinephrine action and 
human anxiety, surprisingly few studies 
have sought to develop the relationship 
further. Particularly neglected has been 
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an approach to this problem in the con- 
text of broader considerations of person- 
ality functioning an dpsychological defense. 

The present report describes a pilot ex- 
periment within a larger program of 
studies concerned with the reciprocal im- 
plications of psychological stress and 
disease and the functional activity of 
various endocrine systems. Its aim was 
to explore whether prolonged intravenous 
epinephrine infusion at a low dose level 
reactivated habitual idiosyncratic anxiety 
patterns in normal persons. The effect 
on certain indices of cardiovascular activ- 
ity and on psychological and motor per- 
formance known to be disturbed in anxiety 
was also assessed. 


Method 


Subjects were 12 volunteer medical interns in 
good health, 10 men and 2 women, ranging in age 
from 24 to 28 years. Each underwent three oc- 
casions of evaluation. The first consisted of a one- 
hour clinical interview which focused on the 
subject’s past history of stress and how he had 
previously experienced anxiety in terms of the 
development of conscious foreboding or dread and 
perceived somatic concomitants. Its purpose was 
to inventory the specific and unique symptoms 
emerging in situations of life stress. The second 
and third sessions were held on successive days 
approximately one week later and were devoted 
to epinephrine and saline (control) conditions ar- 
ranged in counterbalanced order. Thus six ran- 
domly selected persons were given epinephrine first ; 
the remaining six were administered a placebo as 
their initial substance. In all crucial respects the 
study employed a “double-blind” design. For each 
case there were two experimenters, one to elicit 
interview material and give the various perform- 
ance tests, the other independently to prepare and 
administer the infusion, as well as obtain ,the 
cardiovascular readings. On both days the subject 
received identical treatment except for the solu- 
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tion, which was unknown both to him and to 
the interviewer. 

A typical session began with a five-minute in- 
terview concerned with the subject's contemporary 
feeling state. Next he was weighed and led into 
the testing room, where he reclined on a couch, 
and the blood pressure and pulse rate were re- 
corded. An intravenous infusion of Solution 1 
(isotonic saline) was started, using a Y-type drip 
apparatus, continue for 8-10 
minutes, while the subject adapted to the procedure. 
During this period further base-line blood pres- 
sures and pulse rates were taken at approximate 
two-minute intervals. A switch-over to Solution 2 
was then made. On the control days the second 
solution also consisted of isotonic saline. On ex- 
perimental occasions it contained epinephrine in 
such concentration that 5y/kg. body wt/hr. was 
delivered. The epinephrine employed was Parke, 
Davis & Company’s Adrenalin Chloride Solution. 
The pure epinephrine powder used in the prepara- 
tion of this solution contains less than 0.1% 
arterenol (epinephrine). 


and permitted to 


The recumbent position was maintained for the 
next 20 minutes. Throughout this time careful 
observation and interview sought to evaluate the 
nature and extent of psychological and physical 
changes. Although the subject was instructed to 
report spontaneously whatever effects he became 
aware of, a prearranged set of questions regularly 
inquired into the arousal of anxiety or other 
affects, locus and type of somatic complaints, 
energy level, degree of discomfort, feelings of 
loss of control, and disturbances of body image. 
Further, when any changes did occur, were they 
from the person’s subjective point of view old and 
familiar experiences or quite new and different? 
Blood pressure and pulse rate levels continued to 
be measured every two to four minutes in this 
stage as well. 

Finally, the subject was seated upright and given 
a battery of tests in the following order: 

1. Critical Fusion Frequency.—This task meas- 
ures the subjective point at which a_ physically 
intermittent light is just perceived as a_ steady 
light. Employing the Halstead and 
procedure, three blocks of five ascending runs were 
presented. Mean and estimates of 
variability (average deviations) were obtained for 
each block. In addition, the trend of successive 
threshold levels (slope) 
through a comparison of means for the first and 
third blocks to determine whether systematic change 
occurred with continued exposure to the flicker 


apparatus 


thresholds 


was crudely examined 


test. 

2. Hand Steadiness—The person was required 
to hold a stylus in the opening of a small circular 
hole in a vertical metal plate. As his hand wavered, 
the stylus touched the plate, activating an impulse 


counter. Score is the number of contacts within a 
30-second period. 

3. Memory for Digits—The subtest of auditory 
digit span in the Wechsler-Bellevue Intelligence 
Scale* was used. Score is the total number of 
digits reproduced, i.e., forward plus backward. 

4. Physical Persistence—This procedure in- 
volved the continuance of a bodily posture in spite 
of fatigue and pain induced by that posture. The 
subject merely had to extend his preferred foot 
horizontally about 2 in. above the seat of a chair. 
Score is the time in seconds he could maintain 
this position before having to rest his leg. 

5. The Stroop Task.” Three cards, each contain- 
ing 100 stimuli, arranged in 10 rows with 10 
stimuli per row, were administered successively to 
the subject. On the first card he was asked to 
read the names of various colors, such as red, blue, 
yellow, green, and brown, printed black on white. 
The second card presented squares actually tinted 
these colors, which he now was required to name. 
The third card listed the words of Card 1 ran- 
domly tinted in the colors of Card 2, with the 
restriction that tint and color name never coin- 
cided. The subject was instructed to continue as 
on Card 2 by naming the colors of the print only 
as rapidly as possible. The conditions of the last 
requirement were inherently stressful, since color 
name conflicted with color of print and the over- 
learned tendency simply to read the color name 
had to be inhibited. Score is the time in seconds 
necessary to complete the third card. Errors oc- 
curred too infrequently to warrant separate treat- 
ment aS a measure. 

6. Motor Inhibition—A situation was adapted 
from the Downey Will-Temperament Scale® in 
which subjects wrote as one word the phrase “New 
Jersey Chamber of Commerce” within the bounda- 
ries of parallel lines % in. apart. Instructions 
were to write continuously and as slowly as pos- 
sible without lifting pencil point from paper. 
Inhibition time is the number of seconds taken to 
complete the phrase. 

7. Word Fluency Under Distraction—Subjects 
had to list as rapidly as possible as many four- 
letter words as they could which began with a 
given letter of the alphabet. This was carried out 
under the distracting influence of raw noise. Dif- 
ferent letters were used on each occasion. Two 
letters, B and D, were assumed to have roughly 
equivalent numbers of possible words, on the basis 
of entries in “Webster’s New Collegiate Dic- 
tionary.” These were randomly assigned to epi- 
nephrine or saline conditions. Score is the time in 
seconds to achieve a criterion of 12 words. 

These procedures were chosen to sample a range 
of functions including sensory thresholds, motor 
performance, and intellectual control. During this 
testing phase blood pressure and pulse rate were 
recorded about every 20 minutes. A complete 
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session lasted approximately 90 minutes. Before 
being dismissed, subjects were urged to note any 
psychological or somatic changes during the next 
24 hours and record their time of onset and dura- 
tion. 


Results 


Symptoms.—The symptoms developed by 
each subject during epinephrine and 
saline conditions, as well as those oc- 
curring in ordinary situations of life 
stress as determined from initial clinical 
interview, are presented in Table 1. The 
categories describe all reported and visi- 
ble changes and are an admixture of 
symptoms referring both to the organ 
affected and to the nature of the person’s 
experience. For the most part the 
entries include subjectively perceived 
changes, although some of the phenom- 
ena were also objectively apparent to the 
observer, e.g., tremor, drowsiness, per- 
spiration, and jaw tick. The material 
may be considered in two ways: first, a 
comparison of epinephrine and _ saline 
findings, and, second, their relation to 
previous anxiety reactions. 

Mild apprehensiveness under epineph- 
rine was described by seven subjects. 
The commonest subjective response, 
found in all persons, was a perception of 
heightened heart rate and/or heart beat. 
Yet a wide variety of additional symp- 
toms were produced with both sub- 
stances, saline as well as epinephrine: 
tightness, fullness or throbbing of the 
head; tremor or tremulousness; feelings 
of tenseness; fatigue, weakness, or 
drowsiness; abdominal sensations; per- 
spiration, and flushes of warmth, among 
others. In general, these were mild to 
moderate in intensity. 

However, epinephrine symptoms were 
distinctly more numerous and prominent. 
A total of 68 symptoms appeared in all 
epinephrine sessions combined; only 22 
with saline. Moreover, with but one ex- 
ception, all symptoms under saline were 
presented by the six subjects for whom 
this substance constituted the first trial 
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and may be attributable largely to ap- 
prehensiveness in a still unfamiliar situ- 
ation. Most persons did, indeed, spon- 
taneously admit a greater uneasiness at 
the outset of the first occasion of testing. 
jut it is striking that where a particular 
symptom developed with saline, it in- 
variably also occurred under subsequent 
epinephrine, usually in more pronounced 
form. In each of the 16 instances in 
which an identical symptom obtained for 
both conditions and differences in degree 
between the two were discernible, the 
epinephrine response was severer and, 
according to our observations, generally 
more persistent. 

The distinction between epinephrine 
and saline effects is also seen during the 
24 hours following each type of treatment. 
Six persons reported a total of 12 symp- 
toms, lasting from 10 minutes to 2 hours, 
after their epinephrine session. Included 
therein were headache, tremor, fatigue, 
irritability, palpitations, and tightness in 
chest. Of these, 10 symptoms were pres- 
ent in the reporting subjects during 
actual epinephrine infusion. By contrast, 
no untoward reactions were encountered 
subsequent to saline administration. 

More impressive was a distinct ten- 
dency for epinephrine to produce person- 
ally patterned symptoms consistent with 
the subject’s past history of anxiety. 
Thus, comparison in Table 1 of the kinds 
of symptoms evoked by epinephrine with 
those elicited in previous life stresses 
yields fairly substantial agreement. Of 
the 68 epinephrine symptoms, 53 ac- 
corded with those disclosed in initial 
interview as typifying a given person’s 
usual anxiety response. Moreover, all 
epinephrine responses, whether men- 
tioned earlier or not, were not felt by the 
subject to be unfamiliar experiences. 

Further information on this point was 
developed in the course of informal post- 
experimental reviews of the study held with 
each subject. On these occasions all persons 
reaffirmed that their particular responses 
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were entirely congruent with earlier stress 
reactions. Some even confessed at this time 
that they had been less than frank during 
their first interview in admitting the many 
ways in which anxiety was customarily 
expressed. In a number of cases the symp- 
toms withheld appeared to parallel those 
which emerged later under epinephrine. It 
is therefore not unlikely that the agreement 
obtained between epinephrine and _ initial 
interview data is actually diluted by the 
defensive reluctance of several subjects to 
acknowledge all of the ramifications of their 
ordinary anxiety reactions. 

On the other hand, during the résumés 
the 
claimed complete candor in having reported 
the effects of epinephrine. Viewing Table 1 


following experiment, all subjects 


in another manner, we may note that of 
the total 71 anxiety symptoms revealed in 
original interview, 18 failed to occur with 
epinephrine. Those appearing during the 
infusions were uniformly mild when com- 
pared with usual stress reactions. Consider- 
ing the findings as a whole, it seems that 
the low dose of epinephrine employed did 
tend to reactivate idiosyncratic anxiety re- 
sponses, although in limited magnitude and 
intensity. 

Analysis of the clinical data offers 
further material of interest. There are 
suggestive indications that general lability 
of affect and types of ego defense also 
play a role in determining the manner and 
extent of epinephrine effects. Thus it is 
striking that certain subjects whose history 
and interview behavior revealed an openness 
for the easy experience and expression of 
affect readily perceived psychological and 
somatic responses with epinephrine. Con- 
versely, others who were evaluated as con- 
stricted personalities tending to encapsulate 
emotion and suppress its emergence into 
consciousness showed less appreciable sub- 
jective changes. The issue is rather nicely 
illustrated in the cases of two contrasting 
subjects. One person, who failed to com- 
plete the experiment and hence is not in- 
cluded in the present series, gave a long 
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He 
“excitable,” 
“tending to feel most emotions very deeply.” 
Events in the past, such as school examina- 


history of labile anxiety. described 


himself as “intense,” and 


tions, criticism from peers and superiors, 
presentations before medical staff, and the 
assignment for overseas duty with Army oc- 
cupation forces, had uniformly occasioned 
extreme apprehensiveness, nausea, alternat- 
ing constipation and diarrhea, frequent urge 
to urinate, headache, and weakness. Even 
as he recited these anecdotes, the subject 
flushed and tensed visibly. He admitted, and 
it was evident, that mere recollection of 
these experiences served to rearouse disturb- 
ance. His experimental sequence involved 
the administration of epinephrine as the first 
condition. Three minutes after the introduc- 
tion of this solution he blanched sharply 
and his eyes began to tear. Within the fol- 
lowing two minutes there rapidly occurred 
severe trembling, labored breathing, nausea, 
chattering of teeth, cold extremities, faint- 
ness, and the verbal expression of extreme 
fright. At this point a switch-over to saline 
was made, and within six minutes the sub- 
ject had returned to his previous resting 
state. Unknown to him, epinephrine was then 
reintroduced, and within three minutes the 
severe panic witnessed earlier recurred. 
The procedure was discontinued and ar- 
rangements made for this subject to return 
for additional testing two weeks later. On 
this occasion he was given saline throughout 
and, although he developed moderate ap- 
prehensiveness and some somatic signs, he 
was capable of completing the entire session, 
including the performance tasks. Epineph- 
rine treatment was attempted the next 
day, and, as before, within five minutes 
following infusion intense fear and bodily 
concomitants appeared. It is quite clear 
that for this subject epinephrine had the 
unique capacity of triggering off a full- 
blown free anxiety reaction. Yet it is 
extraordinary that during all these in- 
stances of anxiety evocation there was a 
complete absence of any significant changes 
in the cardiovascular readings. Apparently, 
anxiety was expressed primarily in the 
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realms of conscious awareness and overt 
behavior, with blood pressure and pulse rate 
remaining relatively constant, although one 
should certainly expect that other physio- 
logical and biochemical indices not measured 
in the present study would reflect this pro- 
found response. 

A quite opposite picture was presented 
by another subject, with a well-defended, 
rather rigid character structure. His review 
of traumatic life situations was intellectual- 
ized and delivered with detachment. In 
reciting a hazardous escape from a building 
that caught fire in the middle of the night, 
he was matter-of-fact and claimed to have 
been unconcerned throughout the entire af- 
fair. In fact, until it became evident that 
this person rarely communicated conscious 
affect to himself, the interviewer wondered 
whether the meagerness of his account was 
due to a deliberate guarding against the 
disclosure of personally relevant material. 
During the epinephrine session the subject 
smiled constantly and stoutly affirmed that 
he was comfortable and symptom-free, de- 
spite very marked rises in blood pressure 
and pulse rate. For a very brief interval he 
grudgingly conceded the perception of a 
slightly accented heart beat, only to disavow 
it later and maintain that it was probably 
a product of his imagination. His equa- 
nimity was the more remarkable since the 
magnitude of his pulse pressure was so 
extreme, rising at times to 105 mm. Hg, 
that termination by reason of medical con- 
traindication was considered. 

Consistent with his mechanism of denial, 
this person was the only subject who at the 
end of the experiment could not distinguish 
the epinephrine occasion. Even more reveal- 
ing was the subsequent statement that he 
never really becomes aware of anxiety until 
integrated motor activity is impaired. Thus, 
for example, he only begins to recognize 
that he must be anxious when he develops 
a hand tremor in the course of executing 
a fine movement. 


Cardiovascular Indices.—Epinephrine in 
the dosage employed produced a distinct 


ANXIETY AND PERFORMANCE WITH EPINEPHRINE 


physiological response in all subjects. In 
every instance pulse pressure increased, 
averaging 20 mm. Hg. On the whole, this 
effect was due both to a rise in systolic 
and to an equivalent fall in diastolic blood 
pressure. Yet wide individual differences 
obtained: Some persons had a systolic rise 
greatly in excess of their diastolic fall, while 
others showed an opposite trend. Similarly, 
with one exception, all subjects had ele- 
vations in pulse rate, the mean increase 
amounting to 13 beats per minute. These 
responses were usually discernible two to 
three minutes following the commencement 
of infusion, with an additional two to three 
minutes required before maximal change 
was realized. Pointing to the significance of 
these responses, however small in magni- 
tude, was their persistence throughout the 
period of epinephrine administration and 
their prompt disappearance following termi- 
nation of the infusion. 

Performance Tests.—The results for the 
various repeated tests are shown in Table 2. 
Of these procedures, only the more clearly 
motor tasks were affected by epinephrine. 
Hand steadiness, physical persistence, and 
motor inhibition show a statistically sig- 
nificant decrease, steadiness at the <0.001 
level of confidence and the others at the 
<0.05 and approximately the 0.05 levels, 
respectively. No reliable trends are ap- 
parent on the remaining tests in the battery. 
The suggestion, therefore, is one of dimin- 
ished motor control under the influence of 
epinephrine, with the other functions 
sampled mainfesting no systematic changes. 


Comment 


Our concern in this study was twofold: 
(1) to determine the effects of continuous 
intravenous infusion of epinephrine at a 
low dose level on anxiety and its concomi- 
tants, and on selected measures of cardio- 
vascular activity, sensory threshold, motor 
performance, and intellectual control; and 
(2) to determine whether and how person- 
ality factors were related to the subjective 
responses and patterns of symptoms pro- 
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TaBLe 2.—Mean Differences in Performance on Repeated Tests Under Epinephrine and Saline Conditions 


Procedure 

: Trials 1-5, 
: Trials 6-10, mean 
: Trials 11-15, mean 
PF: Trials (1-5) # (11-15), means 
*F: Trials 1-5, A.D. 
*F: Trials 6-10, A. D.. 

*: Trials 11-15, A.D. 
Hand 


Epinephrine 
24.02 


24.97 
23.82 


Motor persistence 
Motor inhibition_- 
Stroop task 
Memory for digits. 
Word fluency 
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Saline 
24.17 
22.76 


Differences 
—0.15 


23832 


Boy 
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duced. In pursuing the latter question, it 
was necessary first to demonstrate that the 
epinephrine employed induced changes over 
and above those developed by a neutral 
substance. 

The results showed it to be the case. 
Epinephrine occasioned a limited, but quite 
consistent and continuing, elevation of blood 
pressure and pulse rate in all subjects. 
Among the performance tests, the three 
motor tasks revealed significant alterations 
reflecting a decrement in motor control, al- 
beit the other procedures were not system- 
atically influenced. In both frequency and 
intensity the subjective changes elicited by 
epinephrine exceeded those occurring with 
saline. However, whenever anxiety was ex- 
perienced as a distinct conscious affect, it 
was of a low-grade order, expressed usually 
as a slight apprehensiveness or generalized 
uneasiness. Altogether, the findings indicate 
that epinephrine produced mild to moderate 
changes in emotional state and physiological 
and psychological functioning, although in 
certain instances particular subjects behaved 
more extremely. 

These results, of course, must be evalu- 
ated in the light of our highly selected 
experimental population. Hospital interns 
were used because they constituted a rela- 
tively homogeneous group (at least with 
regard to age, health, occupation, and cur- 
rent environment) and because, by virtue 
of their medical sophistication, they could 
sensitively note and communicate their 
varied reactions. It remains for further 
research to ascertain whether other groups 
would display comparable effects. 
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Yet this does not in the least detract from 
the main import of the findings, namely, 
the correspondence of psychological and 
somatic changes perceived by each subject 
under epinephrine with those singularly 
typical of his reactions in previous situa- 
tions of anxiety. The group exhibited a 
fairly wide range of symptoms under epi- 
nephrine, with sharp differences in number 
and type among subjects. However, those 
found in any given person tended to be 
consistent in locus and quality with the 
symptoms peculiar to him in ordinary life 
stresses. Thus, behavior evoked by exoge- 
nous epinephrine is continuous with the re- 
sponses historically associated with the 
arousal of anxiety for the particular subject. 

The nature of the psychological defenses 
with which the subject enters the experiment 
likewise appears to be related to the extent 
of response evoked by epinephrine. Tightly 
defended persons were less prone to experi- 
ence subjective changes than persons who 
are habitually given to ready expression of 
affect. In the two illustrative cases chosen 
because of their extreme and contrasting 
emotional reactions to epinephrine, we have 
also noted a striking difference in cardio- 
vascular response: The rigid subject who 
throughout remained unruffled and_self- 
possessed showed profound alterations in 
blood pressure and pulse rate, whereas the 
labile subject who developed a state of panic 
had a surprising lack of change on these 
indices. We are more willing to conclude 
that personality characteristics affect the 
degree of emotional response, but at least 
from these two cases there is the provocative 
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suggestion that the apparent polarity in 
effects at a psychological level may have 
its counterpart in distinctive physiological 
reactions. In earlier studies of paratroop 
candidates undergoing the real life stress 
of airborne training, we have similarly en- 
countered instances in which patterns of 
psychological and somatic functioning 
seemed to be associated with the character 
of the subject’s defense mechanisms.® 

Obviously, the relationships of specific 
predisposing personality traits and epineph- 
rine response require more definitive ex- 
periment. We would not imply that type 
of defense is the only factor of moment. 
For it is logical to suppose that other issues 
are of consequence as well, for example, 
the adequacy of the defenses, quite apart 
from their nature, and, from a somatic 
standpoint, such likely factors as organ vul- 
nerability. Such considerations would link 
the total appreciation of epinephrine effects 
with some of the major emphases in current 
psychosomatic research in which a stress 
response, whether induced by psychological, 
physical, or chemical agents, is evaluated 
in the light of enduring aspects of person- 
ality organization. The present exploratory 
study provides a valid basis for further in- 
quiry in this problem area. 


Summary 


Twelve healthy medical interns were given 
prolonged intravenous epinephrine infusion 
at a low dose level (5y/kg. body wt/hr.) 
and evaluated for changes in subjective 
state, cardiovascular activity, and a variety 
of tasks sampling sensory thresholds, motor 
performance, and intellectual control. The 
experimental design involved an initial clin- 
ical interview, which reviewed the subject’s 
past history of stress response in terms of 
the arousal of conscious anxiety and per- 
ceived somatic concomitants, and two occa- 
sions of testing, placebo (control) and 
epinephrine, arranged in counterbalanced 
order. In all important respects a “double- 
blind” procedure was employed. 

Pulse rate and pulse pressure were mild 
to moderately, yet consistently, elevated dur- 


ing the epinephrine state. Among the 
performance tests, only the motor tasks 
were significantly affected, indicating a de- 
crease in motor control. Epinephrine symp- 
toms were both more numerous and more 
pronounced than those produced with saline. 
The commonest subjective response was a 
perception of heightened heart rate and/or 
heart beat. More striking was a distinct 
tendency for epinephrine to elicit person- 
ally patterned symptoms consistent with the 
subject’s earlier history of anxiety. It 
appeared that types of defense were also 
related to the development of symptoms, 
emotionally labile subjects being more pre- 
disposed toward symptom formation than 
rigid or constricted personalities. Two 
contrasting cases further suggested that 
these psychological opposites may yield 
quite distinctive physiological responses to 
epinephrine. It was proposed that the total 
effect of epinephrine requires consideration 
of the person’s psychological defense struc- 
ture and characteristic reactions to stress. 
REFERENCES 

1. Cannon, W. B., and Britton, S. W.: Studies 
on the Conditions of Activity in Endocrine Glands: 
XX. The Influence of Motion and Emotion on 
Medulliadrenal Secretion, Am. J. Physiol. 79 :433- 
465, 1926-27. 

2. Diethelm, O.; Doty, E. J., and Milhorat, A. 
T.: Emotions and Adrenergic and Cholinergic 
Changes in the Blood, Arch. Neurol. & Psychiat. 
54:110-115, 1945. 

3. von Euler, U. S., and Lundberg, U.: Effect 
of Flying on the Epinephrine Excretion in Air 
Force Personnel, J. Appl. Physiol. 6:551-555, 1954. 

4. Goodman, L. S., and Gilman, A.: The 
Pharmacologic Basis of Therapeutics, New York, 
The Macmillan Company, 1955. 

5. Halstead, W. C.: Brain and Intelligence, 
Chicago, University of Chicago Press, 1947. 

6. Wechsler, D.: The Measurement of Adult 
Intelligence, Baltimore, The Williams & Wilkins 
Company, 1944. 

7. Stroop, J. R.: Studies of Interference in 
Serial Verbal Reactions, J. Exper. Psychol. 18: 
643-661, 1935. 

8. Downey, J. E.: The Will-Temperament and 
Its Testing, New York, World Book Company, 
1924. 

9. Basowitz, H.; Persky, H.; Korchin, S. J., 
and Grinker, R. R.: Anxiety and Stress, New 
York, The Blakiston Division, McGraw-Hill Book 
Company, Inc., 1955. 


105 


t 
= 


Reserpine in the P. Rhabilitation 
of Opiate Addicts 


DONALD L. GERARD, M.D. 
DAVID WEISSELBERGER, M.D. 
and 

DAVID KRITZ, M.D., Bronx, N. Y. 


Reserpine (Serpasil, Ciba brand) has 
been a helpful adjunct to the treatment of a 
variety of psychiatric conditions.’ Along 
with its reported tranquilizing effect, it is 
said to improve readiness for treatment 
and/or pyschotherapeutic communications. 
This note reports an exploratory study of 
the efficacy of this drug in the postwith- 
drawal rehabilitation of male adolescent 
opiate addicts. 

These patients have serious emotional 
problems.? Some of the prominent features 
noted in this group of patients for which 
reserpine is a plausible medication are re- 
sentment, suppressed hostility, dysphoria, 
and denial of need for treatment despite 
evident difficulties in living and overt psy- 
chiatric symptomatology. We wished to 
determine whether reserpine would “tran- 
quilize” these patients and/or enhance their 
acceptance of the therapeutic program of 
the institution. 

Control and experimental patients were 
selected randomly one month after with- 
drawal of opiates had been completed. The 
patients were given 1 mg. of the drug by 
mouth daily, at first in divided doses and 
later in a single dose. None of the observers 
(or the patients) knew whether any pa- 
tient was receiving the medication or the 
placebo. Fourteen patients received reser- 
pine, and thirteen patients received the 
placebo. Medication was administered from 
three to eight days. The patients were ob- 
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served prior to, during, and after the period 
of medication. 

Both the experimental and the control 
group accepted oral medication poorly. They 
were suspicious about the investigation and 
“cooperated” as much as they did only be- 
cause of considerable encouragement by the 
nursing staff. As the study progressed, the 
control group accepted the medication no 
worse than at the beginning, but the experi- 
mental group found the medication pro- 
gressively less acceptable. 

Efficacy of the medication was poor, Only 
two subjects in the experimental group 
improved. One of them improved from the 
standpoint of the staff, who noted that he 
was less overtly aggressive and antagonistic 
towards the nursing staff and other patients. 
However, the patient considered himself to 
be worse off; he complained bitterly about 
the medication (see below). The other pa- 
tient who improved was a hypomanic youth 
who had some insight into his hypomanic 
state and wished to be “slowed down.” None 
of the patients in the control group showed 
any improvement. 

Four patients were not affected by the 
medication. Ten of the subjects in the 
control group were not affected by receiv- 
ing the placebo. 

Deleterious effects were prominent. Nine 
patients became progressively worse while 
on the medication. As their symptoms (de- 
scribed below) became worse, these patients 
refused to continue with the medication 
despite the support and encouragement of 
the staff. Four of these patients, including 
the one case who was less overtly aggressive 
and antagonistic toward the nursing staff, 
were described by the nursing staff and by 
the patients themselves (in interviews with 
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the psychiatrist observers) as increasingly 
lethargic, depressed, and apathetic. Three 
of these nine patients became tense and 
hostile. One of them became suspicious and 
referential without quite becoming psychotic. 
Two of these nine patients developed acute 
psychotic states. One of them, a schizophre- 
nic who had made a “social improvement” 
from an eariler acute hebephreniccatatonic 
state, became bizarrely hypochrondriacal. 
He felt his He 
became and and 
threatened to swim away (in the wintertime) 
from the island on which the hospital is 
located. He he was being 
poisoned. His mood was depressed, and he 
threatened suicide. His facial expression 
was extraordinarily alert. Medication was 
stopped after two weeks. One week there- 
after, the patient had recovered from this 
acute flare-up of his underlying  schizo- 
phrenic process. 


body was rotting. 


hyperactive restless 


was certain 


The second patient who 
became 


psychotic 
that is, 


himself as 
irritable with 
everyone. He had visual hallucinations of a 
male friend, bizarre hypochondriacal symp- 


toms referred to his head and stomach, and 


described 


evil, angry and 


he withdrew increasingly from participation 
in hospital activities. After three and a half 
weeks, medication was discontinued. One 
week thereafter, he had returned to his 
“basal” state, in which he passively con- 
formed to the hospital program, despite the 
blandness of his affect and isolation from 
meaningful personal relationships. 

Some of the patients receiving the placebo 
medication also changed for the worse. One 
patient became overtly psychotic and was 
transferred to another hospital. His psy- 
chosis continued after the placebo was dis- 
continued. This patient was committed to 
a state hospital. Two patients became in- 
creasingly depressed. This was not in- 
fluenced by taking them off the placebo. 


Comment 


Sarsa and Kline* describe three stages 
in the reserpine treatment of hospitalized 
psychotic patients: (a) a sedative period, 


Statistical Summary 


Experimental Control 

Group roup 

N=14 N=13 
almprovement_ 1 0 
10 
cMixed effects___- 1 0 
dill effects__ 3 

c+d together_............. 9 (64.3%) 3 (23.1% 


d=41.2% 
P=0.05 (Fisher's exact test) 


(b) a turbulent period, and (c) an inte- 
grative period. 

Of the 10 of our patients who had any 
response at all to the medication, 9 de- 
veloped symptoms akin to the turbulent 
period described by these authors. For our 
patients, reserpine commonly seemed to 
uncover the pathologic anxiety and depres- 
sion for which they had developed buttress- 
ing characterologic defenses. We might 
speculate that reserpine removes these de- 
fenses and leads the patient toward what 
might be called “acute psychic decompensa- 
tion.” If continued—or larger—doses of 
reserpine could be given regardless of the 
cooperation of the patient, this “turbulent” 
period might lead toward some kind of inte- 
gration. However, in a rehabilitation center 
where the physician is, in large measure, 
dependent on the patient’s cooperation, a 
regimen of enforced medication and control 
despite a “turbulent” response to the drug 
is not feasible. 

In summary, our observations suggest 
that oral reserpine taken voluntarily is not 
a useful adjunct to the postwithdrawal re- 
habilitation of adolescent opiate addicts. It 
“tranquilized” only the exceptional case in 
our sample and did not enhance their ac- 
ceptance of the therapeutic program of the 
institution. For our population, the modal 
response to the drug was deleterious. 

The medication and placebo tablets were sup- 


plied to us by Ciba Pharmaceutical Products, Inc., 
Summit, N. J. 
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Keliability of Mecholyl 


T. E. WECKOWICZ, MB., Ch.B., D.P.M., 
Weyburn, Sask., Canada 


Introduction 


lunkenstein and his collaborators, in a 
of 
nervous system test of prognostic signifi- 
This test 
originally consisted of intravenous injection 


series papers, described an autonomic 


cance in relation to electroshock. 


of epinephrine (adrenergic stimulation) and 
intramuscular injection of 
U.S. P. (Mecholyl) (cholinergic stimula- 
tion). Subsequently, it was found that the 
Mecholyl test alone predicted the results of 


methacholine 


the electroshock treatment at a better than 
P=0.01 level.* Mecholyl is cholinergic 
drug, which when injected produces a fall 
of blood pressure, due to a peripheral action 
on the blood vessels. This may be followed 
by a rise in the blood pressure due to a 
homeostatic of the higher hy- 
pothalamic sympathetic center (Gellhorn *): 


reaction 


Subjects, irrespective of their diagnosis, 
who react to injection of Mecholyl by a 
pronounced fall of the blood pressure re- 
spond to the electroshock therapy much 
better than subjects who respond by a rise 
of the blood pressure or only by a small 
fall. In view of the fact that blood pressure 
reaction to the Mecholyl test depends both 
on the peripheral action of the drug and on 
the activity of the autonomic centers in 
the hypothalamus (related to the hypothala- 
mic sleep-wakefulness centers [Gellhorn *]), 
a hypothesis was postulated that there could 


Received for publication March 22, 1956. 

Saskatchewan Committee on Schizophrenia Re- 
search. 

Research Psychiatrist, Saskatchewan Hospital, 
Weyburn, Sask., Canada. This research was con- 
ducted at the Department of Psychiatry, University 
of Saskatchewan, School of Medical Sciences, Uni- 
versity Hospital, Saskatoon, Sask., Canada. 

* References 1-4. 


be diurnal variation in the results of the 
Mecholyl test, corresponding to the level of 
the activity of the sleep-wakefulness centers 
in the hypothalamus or its vicinity. 


Procedure 


To test this hypothesis, the Mecholyl test was 
administered, once in the morning and once in the 
evening, to 20 patients, 15 males and 5 females, 
varying in age from 18 to 58 (mean age, 33.1), 
and suffering from the following conditions : 


Schizophrenia ....... 4 
Depressions ......... 4 
Psychopathic 

personality ......3 
Anxiety states ...... 6 
Hyperchondriacal 


The test consisted 


and pulse every 5 


of measuring blood pressure 
minutes for 20 minutes, fol- 
lowed by subcutaneous injection of 10 mg. of 
Mecholyl, followed by further measuring of blood 
pressure every 2 
5 minutes 


minutes for 10 minutes and every 
for 30 minutes. The results were re- 
corded in a form of a graph. The change in the 
systolic blood pressure after the injection was 
determined in each patient by measuring the area 
above and below the curve, expressed by the number 
of small squares on the graph paper. All patients 
had their Mecholyl test in the morning at 9 a.m. 
and their evening test at 10 p.m. There was a 
37-hour time interval between the two tests. The 
blood pressure was taken always from the same 
arm. The patients who were undergoing electro- 
shock treatment or were on drugs affecting the 
autonomic nervous system (chlorpromazine and 
reserpine) were not included in the series. Ten 
patients had their first test in the morning and 
the second in the evening; with the other ten, the 
procedure was reversed, and the first test was 
administered in the evening and the second in 
the morning. 


Results 


The values for the mean rise of the 
blood pressure were 27.5 squares in the 
morning (S.D. 48.81) and 39.7 squares in 


109 


¢ 
= 


A. M. A. ARCHIVES OF NEUROLOGY AND PSYCHIATRY 


the evening (S.D. 55.07). The values for 
the mean fall of blood pressure were 77.15 
squares in the morning (S.D. 81.87) and 
80.65 squares in the evening (S.D. 62.85). 

There was a change in the type of he 
reaction to the Mecholyl test in five pa- 
tients: Three who reacted by a rise of the 
blood pressure in the morning reacted by 
a fall of the blood pressure in the evening. 
The other two reacted by a fall of the 
blood pressure in the morning and by a 
rise of the blood pressure in the evening. 
In the remaining 15 patients the type of 
the reaction remained unchanged. The 
difference between the numbers of the pa- 
tients in the two groups is statistically sig- 


nificant (0.05>p>0.01. There was also a 
great consistency in the records of the 
patients who did not change the type of 
reaction. This consistency was measured 
by correlating the sizes of the areas of 
the rise and fall of the pressure in the 
morning and the areas of the rise and fall 
in the evening. Spearman’s rank-difference 
correlation method was used. The correla- 
tion between the morning and the evening 
rise of the blood pressure was p=0.82 
(S.E.=0.09). The correlation between the 
morning and evening falls was p=0.9 
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(S.D.=0.05). (These correlations are 
statistically valid, as they both are better 
than the 1% level). Moreover, the graphs 
showed a marked similarity between the 
profiles of the pressure 
and pulse rate in the morning record and 


systolic blood 
those in the evening record of the same 
person. There was an individual pattern in 
the reaction of the autonomic nervous sys- 
tem, which remained almost unchanged for 
37 hours, and when it did change, it 
changed in stepwise fashion; the type of 
the reaction changed. 


In order to illustrate 
the individuality of the reaction pattern, 
the profiles of changes in the systolic blood 
pressure in five patients after a Mecholyl 


Profiles of the record- 
ings of the systolic blood 
pressure after Mecholyl 
injections in five subjects. 
(Morning readings are 
recorded on the left side 
of the figure; evening 
readings, on the right 
side. ) 

The black areas above 
and below the basal line 
represent the rise and 
fall of the blood pressure 
after the Mecholyl injec- 
tion. The basal line is 
the mean of the three 
readings of the systolic 
blood pressure before the 
Mecholyl injection. The 
areas of fall and rise of 
the blood pressure are 
measured in small squares. 
(Each square represents 
2 mm. Hg each minute.) 


These are two 
records for each patient, representing his 
morning and his evening Mecholyl tests. 


injection are reproduced. 


Summary and Conclusions 


There is no consistent diurnal variation 
in the Mecholyl test, although some sub- 
jects may change their type of reaction. 

The Mecholyl test appears to be quite 
reliable in the majority of the subjects, 
and there is very little change between the 
results obtained in the first and those in 
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MECHOLYL TEST RELIABILITY 


the second administration of the test, ir- 
respective of the time of the day. 
There is a suggestion that the reactivity 
of the 
change in stepwise fashion. 


autonomic nervous system may 
The majority of the subjects show char- 
acteristic profiles, which remain the same 
on the subsequent tests. 
Dr. D. G. McKerracher, Dr. A. 
Dr. R. Fischer gave help and advice. 
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Correspondence 
DETAILS OF ELECTROSHOCK THERAPY 


To the Editor: In the Washington area psychiatrists interested in electric shock therapy 
have been confronted with the same legal difficulties encountered by our colleagues in other 
cities. The malpractice situation here has become quite acute, and we are taking every step 
within our power to cope with the situation. 


GEORGETOWN UNIVERSITY MEDICAL CENTER 
OJT PATIENT DEPARTMENT 


ELECTRO SHOCK TREATMENT CONSENT FORM 


being the and nearest relative of 
(kelationship) 


a patient in the Georgetown 


University Hospital, Washington, D. C., do hereby authorize and direct 


Dr. , or his designee, to administer 


electroshock treatment, having been fully informed of its nature and purpose. 


I also agree to hold the Georgetown University Hospital, all of its officers 


and employees, and the attending physicians free from liability for any 


injury, including fractures and dislocations, which may result from such 


treatment. 


(Signed) 


Witness: 


(Name ) 
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Details of Electroshock Therapy 


Electroshock therapy is an accepted form of treatment 
for certain types of nervous and mental illness. It has been 
used successfully in thousands of cases since its introduc- 
tion in 1938. It is one of the most effective ways of 
treating depressed patients with suicidal tendencies or 
patients who might otherwise require prolonged 
hospitalization. 

The psychiatrist himself gives the treatment, using a 
specially designed electronic instrument. The treatment 
consists of passing a controlled electric current between 
two electrodes applied to the patient's temples. In some 
instances, the patient may be given medication prior to 
treatment to reduce tension and produce muscular 
relaxation. The patient experiences no discomfort or 
pain during the treatment; he does not feel the electric 
current and has no memory of the treatment. When the 
treatment is given, the patient becomes immediately 
unconscious and has strong muscular contractions of a 
convulsive nature. These contractions last 35 to 50 
seconds. Complete relaxation follows and several minutes 
later the patient gradually regains consciousness. His 
condition is similar to that of a patient emerging from 
brief anasthesia. Within 15 to 60 minutes, the confusion 
clears and the patient is able to recognize his surroundings. 
Following this, the patient is permitted to get up and 
about. Headache nausea sometimes occur, but these 
are infrequent and usually respond rapidly to simple 
treatment. 


The number of treatments in any given case will vary 
with the condition being treated, and the individual 
response to treatment. The frequency of treatment will 
also vary with each case. As the treatments progress 
(usually after the 3rd and 4th treatment), a certain 
amount of haziness of memory and confusion develops. 
This memory impairment is transitory and clears up 
within several weeks following the last treatment. 


Electroshock therapy, like any other medical or surgical 
procedure involves a certain amount of calculated risk. 
Complications are infrequent, the most common being 
fractures and/or dislocations of the extremities, or 
fractures of the vertebrae. These may sometimes occur, 
in spite of all precautions and must be looked upon as a 


recognized hazard of the treatment. Should such an 
injury occur, the patient and his family will be notified 
and urged to call in a physician competent to treat the 
complication. 

During the hospital treatment, the patient's general 
care is provided by the hospital personnel. On discharge 
from the hospital, the patient begins a “convalescent 
period” of several weeks duration during which he must 
be under strict supervision of some member of the 
family or some responsible person selected by the family. 
This precaution is necessary because of the temporary 
mental confusion and impairment of memory. During 
this entire period, the patient is not permitted to drive 
an automobile, to transact any business or to carry on his 
usual employment until the doctor gives his permission. 
He should not be permitted to leave the house unless 
accompanied by a responsible companion because of the 
possibility that he may wander off and get lost. Supervision 
is very important and must be provided by a responsible 
person. 


Finally, a word about the results of treatment. Although 
the results in most cases are gratifying, not all cases will 
respond equally well. As in all forms of medical treatment 
in general, some patinets will recover promptly; others 
will recover only to relapse again and require further 
treatment; still others may fail to r at all. 


The above information has been prepared to answer 
some of the most frequently asked questions concerning 
electroshock therapy. The treating psychiatrist will be 
glad to answer any further questions which may occur to 
the patient or his family. 


When the patient is treated by the ambulatory or 
outpatient method the family, or someone designated by 
the family, has definite and real responsibility for the 
patient's care. The patient is escorted to the hospital or 
the doctor's office. The responsible person stays with the 
patient until he reacts from the treatment and then 
escorts him back home. During the approximately two- 
week period of treatment and for at least two or three 
weeks following termination of treatment the patient 
must be under the strict supervision and companionship 
of the family. 


aaa , hereby acknowledge receipt and understanding of this 


information sheet which contains details relative to the care, risks, and treatment to be received by 
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One of the local problems has been the legal question regarding the matter of acquainting 
the family and the patient with all the possible complications of electric shock therapy. In 
order to attempt to offset this specific aspect of the problem, our local group has developed 
the enclosed information sheet which we furnish to the family and patients who are candidates 
for electric shock therapy. As can be seen, there is provision for the patient or a responsible 
member of the family to sign a receipt indicating that he understands the details. In addition, 
we insist that the family keep a copy for future reference. This information sheet is used as 
an adjunct to our regular consent form authorizing us to administer the treatment. 

Isapore Ropis, M.D. 
Rosert H. Grou, M.D 
Washington, D. C. 
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 PARKINSONISM 


* 
rFrane 
HYDROCHLORIDE 

Trihexyphenidyl! HC! Lederle 
e effective over long periods 
i ArTane is a strong antispasmodic, effective in all 
} three types of Parkinsonism—Postencephalitic, Ar- 
; teriosclerotic, and Idiopathic. Unlike certain other 
f such drugs, it does not lose effectiveness when given A 
: over long periods. It is usually well tolerated, and has : 
} no deleterious effect on bone marrow function. % 
i ArTANE is supplied in 2 mg. and 5 mg. tablets, and . 


as an elixir containing 2 mg. per teaspoonful (4 cc.) 
Dosage: 1 mg. the first day, gradually increased, y 
according to response, to 6 mg. to 10 mg. daily. 


Lasorarories Division 
amenican Cyanamid commur PEARL RIVER, NEW YORK 


@REG. U.S. PAT. OFF. 
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HIGHLAND HOSPITAL, INC. 


Founded in 1904 Asheville, North Carolina 


Affiliated with Duke University 


A non-profit psychiatric institution, offering 
modern diagnostic and treatment procedures 
—insulin, electroshock, psychotherapy, occu- 
pational and recreational therapy—for nerv- 
ous and mental disorders. 


The Hospital is located in a seventy-five acre 
park, amid the scenic beauties of the Smoky 
Mountain Range of Western North Caro- 
lina, affording exceptional opportunity for 
physical and nervous rehabilitation. 

The OUT-PATIENT CLINIC offers diag- 
nostic services and therapeutic treatment for 
selected cases desiring non-resident care. 

R. CHARMAN CARROLL, M.D. 
Diplomate in Psychiatry 
Medical Director 


ROBT. L. CRAIG, M.D. 
Diplomate in Neurology and 
Psychiatry 
Associate Medical Director 


HIGH POINT 
HOSPITAL Helpful suggestions 


Port Chester, New York MEAN 


WEstmore 9-4420 HOW MUCH DO YOU NEED? 


Emphasis is on analytically oriented psy- HOW TO PREPARE FOR SLEEP 


chotherapy, each patient receiving a 
minimum of three therapeutic hours per 


week. Other forms of treatment available | GOOD SLEEPING 
adjunctively; therapy administered by ; 
attending psychoanalysts, and residents 
in advanced training under the imme- 
diate supervision of the director; staff of 


medical and surgical consultants; near | for rest and relaxation 


New York City. 


Alexander Gralnick, M.D., F.A.P.A. magven way 
Director by J. E. Gibson 
William V. Silverberg, M.D., F.A.P.A. 8 pages, 15 cents 
Chief Consultant in Psychotherapy 
Stephen P. Jewett, M.D. by P. H. Fluck 
Chief Consultant in Clinical Psychiatry 8 pages, 15 cents 


Licensed by New York State Dept. 


Mental Hygiene AMERICAN MEDICAL ASSOCIATION 


535 NORTH DEARBORN STREET 
CHICAGO 10, ILLINOIS 
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Appalachian Hall North Carolina 


An Institution for the diagnosis and treatment of Psychiatric and Neurological illnesses, 
rest, convalescence, drug and alcohol habituation. 

Insulin Coma, Electroshock and Psychotherapy are employed. The Institution is 
equipped with complete laboratory facilities including electroencephalography and | 


X-ray. 
Appalachian Hall is located in Asheville, North Carolina, a resort town, which justly 
; claims an all around climate for health and comfort. There are ample facilities for 
classification of patients. 
Wm. Ray Grirrin, Jr., M.D. Mark A. GriFFIN, SR, M.D. 
Kopert A, Grirrin, M.D. Mark A. GriFFIN, Jr., M.D. | 


For rates and further information write APPALACHIAN HALL, ASHEVILLE, 


99 
“Beverly Farm HOME AND SCHOOL FOR 
Nervous and Back- 
Founded 1897 4 
INCORPORATED 1922 wa rd Children 
12 buildings Can accommodate 350 children. 
220 acres of land with contemplated educational 
oiey improvements for a larger num- 
300 feet above "a ber. Can accept some suitable 
Mississippi River case for life. 


Address all communications to DR. GROVES B. SMITH, SUPERINTENDENT 
“Beverly Farm” GODFREY, MADISON COUNTY, ILLINOIS | 


MARY POGUE SCHOOL, Inc. 


Complete facilities for training, educationally and 
socially, the retarded and epileptic. Girls from 8 and 
boys from 4—separate living accommodations. 
Small classes. Individual assistance. Physical and 
occupational therapy and recreational programs. 
Long term residential care available. 
Institutional member I.H.A. and A.H.A. 

Catalogue on request. 


G. H. Marquardt, M.D. Barclay J. MacGregor 
Medical Director Registrar 


65 Geneva Road, Wheaton, Ill. (near Chicago) 
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HALL-BROOKE 
An Alive Treatment Hespital 


A licensed private hospital devoted to active treatment, analytically- 
oriented psychotherapy, and the various somatic therapies. 

A high ratio of staff to patients. 

Large occupational therapy building with a trained staff offers 
complete facilities for crafts, arts and recreation. Full program of 
outdoor activities. 

Each patient is under constant, daily psychiatric and medical 
supervision. 

Located one hour from New York on 120 acres of Connecticut 
countryside. 


HALL-BROOKE 
Greens Farms, Box 31, Conn., Tel.: Westport, CApital 7-5105 


4a George S. Hughes, M.D. Robert Isenman, M.D. 
a Leo H. Berman, M.D. Blanche Glass, M.A. 
_ Alfred Berl, M.D. Mrs. Heide F. Bernard and 
Louis J. Micheels, M.D. Samuel Bernard, Administrators 
NEW YORK OFFICE, 46 East 73 Street 
tig Telephone: Lehigh 5-5155 


am THE SOUTHARD SCHOOL THE MENNINGER CHILDREN’S CLINIC 


Intensive individual psychotherapy in a Outpatient psychiatric and neurologic 
=: residential school, for children of ele- luati d tation for infants 
mentary school age with emotional and 


‘” behavior problems. and children to eighteen years. 


Department of Child Psychiatry 
THE MENNINGER FOUNDATION 


4. Cotter Hirschberg, M.D., Director. Topeka, Kansas; Telephone 3-6494 


DEVOTED TO THE ACTIVE TREATMENT OF 


MENTAL and NERVOUS DISORDERS 


Specializing in Psycho-Therapy, and Physiological therapies includ- 


ing: 
© Insulin Shock © Electro-Narcosis 
2828 S. PRAIRIE AVE. © Electro-Shock Shock Therapy 
CHICAGO 
Phone VIctory 2-1650 ALCOHOLISM Treated by Comprehensive Medical- 
J. DENNIS FREUND, M.D. Psychiatric Methods. 


Medical Director 


q 


North Shore Health Resort 


on the shores of Lake Michigan 
WINNETKA, ILLINOIS 


NERVOUS and MENTAL DISORDERS 
ALCOHOLISM and DRUG ADDICTION 


Modern Methods of Treatment 


MODERATE RATES 
Established 1901 Fully Approved by the 


Licensed by State of Illinois American College of Surgeons 


SAMUEL LIEBMAN, M.S., M.D. 
Medical Director 


225 Sheridan Road 


Winnetka 6-0211 


ADAMS HOUSE 


Established 1877 


A non-commitment sanitarium and clinic, 
club-like in physical setting and atmos- 
phere, applying re-educational psycho- 
therapeutic methods in the study and 
treatment of the psychoneuroses exclu- 
sively. 

Located in suburban Boston contiguous to and 


overlooking the Arnold Arboretum 


James Martin Woodall, M.D., Medical Director 


990 CENTRE STREET, BOSTON, 
Jamaica Plain, MASS. 


BALDPATE, Inc. 


Georgetown, Mass. 
Geo. Fleetwood 2-2131 


Located in the hills of Essex County, 


30 miles north of Boston 


For the treatment of psychoneuroses, 
personality disorders, psychoses, alco- 


holism and drug addiction. 


Occupation under a trained therapist, 


diversions and outdoor activities. 


Harry C. Sotomon, M.D. Grorce M. Scuitomer, M.D. 


Consulting Psychiatrist Medical Director 


“ANTABUSE' appears to be the most effective 


means of treating the chronic alcoholic...” 


Smith, J. A.: Postgrad. Med. 16:316 (Oct.) 1954. 


A “CHEMICAL FENCE’ FOR THE ALCOHOLIC. “Antabuse” helps the alcoholic resist his compul- 
sive craving for alcohol, and enables him “to respond more readily to measures aimed at 
the correction of underlying personality disorders.” Bone, J. A.: J. Nat. M. A. 46:245 (July) 1954. 
“Antabuse”@ brand of DISULFIRAM (tetraethylthiuram disulfide) is supplied in 0.5 Gm. tablets, 
bottles of 50 and 1,000. 

Complete information available on request 


Ayerst Laboratories New York, N. Y. Montreal, Canada 
5546 
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CLINICAL STUDIES 
IN NEUROLOGY 


By 
HARRY LEE PARKER, M_.D., MLS., F.R.C.P.I. 
Professor of Neurology 
Mayo Foundation, Graduate School, University 
of Minnesota 
Senior Consultant, Sections of Neurology 
Mayo Clinic, Rochester, Minnesota 


The purpose of this book is to interest and stimulate enjoyment; if some- 
thing is learned at the same time, so much to the good. The style is a 
personal one as between writer and reader, and many chapters are in 
narrative form. 


A series of bedside demonstrations are related as they were given at the 
time. Each patient is described as far as history, findings, diagnosis, 
treatment and prognosis were concerned. Academic and didactic ele- 
ments are held down as far as possible in the text, and clarity is sought 
more than profound erudition. 


A BOOK THAT IS DIFFERENT: A series of lectures (actually given to 
students in presence of the patient): 


1. Each problem is a clear cut example of 
classic disease involving the nervous 
system (THE MORE COMMON DIS- 
EASES AND A FEW OF THE RARE). 


2. The talks recorded here are SIMPLE, 
PERSONAL AND PRACTICAL ... 
SCIENTIFICALLY WORD PER- 

Cr. 


3. Designed to help future generations of 
medical students and newly fledged 
postgraduates. 


Sent on approval, $6.50 postpaid 


OTHER BOOKS OF CURRENT INTEREST IN THIS FIELD 


Louis Bakay—THE BLOOD-BRAIN BAR- Charles M. Poser—THE RELATIONSHIP 
RIER: With Special Regard to the Use of BETWEEN SYRINGOMYELIA AND 
Radioactive Isotopes. Pub. '56, 168 pp., NEOPLASM. Pub. ’56, 128 pp., 8 il, 
75 il., Cloth, $5.50 Lexide, $3.50 


CHARLES C ILLINOIS 


| 
| 
: Clinical Studies 
in Neurology 
— 
‘ 
392 pages 


THORAZINI 


helps to keep more patients out of mental hospitals 


With ‘Thorazine’ “more patients will be released after shorter periods 
of hospitalization and fewer patients will require re-hospitalization. 
More patients can be treated in the community, at clinics or in the 
psychiatrist’s office without being hospitalized at all.’”! 


‘Thorazine’ should be administered discriminately; and, before prescribing, the physician should 
be fully conversant with the available literature. 


For information write: 


1. Hoffman, J.L.: in Chlorpromazine and Mental Health, Philadelphia, Lea & Febiger, 1955. 
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